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PREFACE- 



I suALh not amufle ihe reader with an j potni)ous eulogtum 
on the meritd of this work ; or endeavour, as is customary, 
to anticipate the public favour bj a recital of excellencies^ 
which, in the opinion of some, mtq be of a disputable nature* 
This much I may venture to say— the adding one to the 
number of treatises aireadv extant, will not appear super- 
fittousy when we coasider the importaaee of the sutgect. 

The daaiftn ef thia work is to famish schools with a system 
of practical arithmetic, in is^ioh I have, according to my 
knowledge in this science, arranged the difierent branches 
in a judicious iind perspicuous order. 

I shall not here detail the particulars in this book, but 
xeter the reader to the table ^contents. 

I have entirely omitted pounds, shillings, and pence, 

gxcept a few examples in exchange with England and 
eland,) as useless to the learner; and have introduced a 
complete system of Mensuration, (arithmetically,) according 
to Euclid, and other celebrated authors. 

This work is in two parts : the second part contains a 
useful appendix, and a key ftu: Mensuration and the exercise 
questions. 

Perfect accuracy, in a work ^f this size and nature, can 
hardly be expected : the author and the press are liable to 
errors, if any such are pointed out, it will be considered 
as a token oi friendship and favour.' 

How far this treatise will answer the end intended, will, 
in some measure, be obvious to any judicioiis scholar, by 
taking a short view of the plan pursued. 

JAMES h. CONNOLLY, 

Schoolmaiter* 



Washinotom, G. C. Ohio, 
May Ist, 1828. 
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i 4i iii i i P ii M»M i n ii iim i m ii<ii iN^ 

I HAVB carefullj examined Mr. Connolly's system 

' : : of Arithmetic ftnd Mensuration, and have not the : 

\ least hesitation in pronouncing it to be wort% of a 

place among the best authors, on these subjects, in 

: thetJnited States. 

JOHNTAFLOR^ E. M. 

PitUhurgh^ Sept. 4th, ^28. 
tiiiii i iiiiiiiiiii i iiw»i»i»t»»i»»iii min iiii m i>i M i t i n ii 
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COJ^n^OlLT^S ARITHMETIC. ' 



Arxthii BTiG is the art ot science ef computing bj 
numbers, either whole or fractionalyand is geoeraily divided 
ialo five parts, viz* •Vttiii^fxi^ioii, 4ddUion^ iSfubtracHon^ 
Multijplieatign and JHvisioH* 

Nt7M£RATI0M 

Is flie «vt of expr^alng nombers, thafa^rsy or figtireii) 
ind teaches to read and write them by their true value* 
Thusy ODe 1, two d, thriee 3, four 4, iv^ 5, six 6, sfeven T, 
^ht 89 nine 9^ nought or cipher $ atid this is Ihe reading , 
.»nd writiiig of figures* 

Thesie nine figures or digits are divided into thi^e periods, 
ihree in eaeh period. The first period are aiiitsi tens, and 
hundreds; the second period are thousands, tens of thou- 
sands, hundreds of thousands; and the third period are 
isiiHons, tens of milfions, hundreds of nrilfioas. 

Besides the simple value of figures, each has a loeal ralue, 
irhich depends upon the place it stands in, viz* anj figui^ 
in the place df units, only represents its simple value, or so 
iianj obes ; but in the second place, it becomes so many 
tens, or ten times its simple value ; and in the third place, 
it becomes ail hundred times its simple Value* The three 
Jieriods df tht nine digits are as fallows, viz* 

Of ttilliooi. j of lhoaMndi.5 "»""«««^ 
9S7 63 4 321 

The nine digits are sufficieii^ td express most ordinary 
concerns* 

A bipher by itself counts nothing, but placed after a 
figure, makes that figure ten times greater thaln it «vas before 
the cipher was put to it, as 1 reads one, but 1 and a 0, ' 
(cipher,) reads ten ; and a cipher put to the right hand of 
10, makes that ten 100, one hundred, &c. And placed after 
S makes 20, twenty, and after 20 it makes 200, two hundred, 
&c* But placed before a figure, will lessen the value of 'that 
l^;ure in the same ratio as it increased the other in deci- 
mals ; but before a whole number, it neither increases no^ 
decreases its value, unless an integer or digit be placed on 
%he left of the cipher, as 7 is seven^ or 07 is seven, and 207 
iB two hundred and seven. 

B 
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CONNOLLt'S 



ARITHMETICAL TMlES. 



MULTIPLICATION TABLE. 






'Si li8^ 


3 iisS 


4 Iis4 


£ 4 


2 6 


2 8 


S 6 


3 9 


3 12 


4 8 


4 1£ 


4 16 


5 10 


5 15 


5 20 


6 }£ 


6 18 


6 24 


7 14 


7 M 


7 28 


8 16 


8 24 


8 32 


9 18 


9 27 


9 36 


10 20 


10 30 


10 40 


11 2S 


11 33 


11 44 


IS £4 


12 36 


12 48 



5 lisd 

2 10 

3 15 

4 20 

5 25 

6 30 

7 35 

8 40 

9 45 

10 50 

11 55 
18 60 



6 lis6 

2 12 

3 18 

4 24 

5 SO 

6 36 

7 42 

8 48 

9 54 

10 60 

11 66 

12 72 



7 1187 


2 14 


3 21 


4 28 


5 35 


6 4z 


7 49 


8 5b 


9 63 


10 70 


11 77 


12 84 



l l»' (>l 



8 lis 8 


9 li 


18 ST 


2 16 


2 


18 


3 24 


3 


27 


4 32 


4 


36 


5 40 


5 


45 


6 48 


6 


54 


7 56. 


7 


63 


8 64 


8 


72 


9 72 


9 


81 


10 80 


10 


90 


11 88 


11 


99 


12 96 


12 


108 



10 1 is 10 



2 

3 

4 

5 

6 

f 

8 

9 

10 

11 

12 



20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

l!20 



11 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



is 11 

22 

33 

44 

55 

66 

77 

88 

99 

tlO 

121 

132 



12 1 is 12 
2 24 



3 
4 
5 
6 
7 
8 
9 



36 
48 
60 

72 

84 

96 
108 



W 120 

11 132 

12 144 



To learn this table, find ^our multipUer in the column 
head, 2, 3, 4, 5, IScc. and saj, twice 1 is 2, twice 2 is 4, twice 
3 is 6, &c. which you will see in the right-hand column. 

This mode of teaching the multiplication table, is the 
easiest^ and I presume the best, as it does not discourage 
the pupil to commH it to memory, as it does when in a 
square. It is here divided into small tasks, which appears 
rather a delight to the pupil, than a bunjen. I always adopt 
thisplan for my pupils, and find the good effects ofit. 

The teacher should cause his pupils to have a perfect idea 
of the numeration and this table^ before he allows theox to 
begin figures. 



ARITHMETIC. U 

SECTlOtf t 

JVtimeralion or Mhtation* 

1 umtSf 
8 1 tens, 
S fi 1 himdreds, 
4 3 8 1 thoQsands, 
5 4 S 8 1 tens of thousands, 
6 5 4 3 8 1 hundreds of thousaudsy 
7 6 5 4 3 8 1 millions, 
87654381 tens of millions, 
987654381 hundreds of millioos. 

FEMIBAI^ lidNET. 

[ lOMUb make - t Cent 

\* lOCenti ^. iDime. 

10 Dimes 1 Dollar. 

lODollati 1 Eagle. 

i a, TROY WEIGHT. 

d4 Grains make •-•••. 1 Penny wdghl^ 
SO Peonywoghti --••••! Ooaee. - 
18 Oonces ...1 Pomid. 

NoTi» By thcw denoimnatioDi nre weighed ipoid, ^fegjuA-jmnia* 

AVOIRDUPOIS WEIGHT. 

16 Drams make - 1 OoneeC 

IS Ottnees ........l Pound. 

S8 Pounds 1 Quarter. 

4 Qaartera *....*..l Hondred weight 
80 Hundred weighs 1 Too. 

KevB. By this weight are weighed all ooarte, hea?y goods, sueh as ifttr, 
Meel, and groeeries. 

APOTHECARll^S' M^GHT. 

90 Grains make ..-•••« 1 Seruple. 

8 Seruples ..•-•-••1 pram. 

SDnims - • • - • • - . 1 Oonee. 
12 Ounees ...•-...> Pound. 

Non. Apotliecaries use tbip weighs eompouodiog medieinef. 
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CLOTH MBAStBB. 

4 Nails mAB • • - ^ . • t Quarter of a yarl* 

4 Quarters ........ I Yard. 

5 Quarters IBII Flemish. 

5 Quarters -••..•.. 1 Bll Kngliali. 

6 Quarten I £11 Freneh. 



ii CONNOLLy'S 

DRY M|14l$^HB. 

S Pints make ,..1 Qoart. 

S %prts ....1 Pe^k. 

4 mkt 1 Bushel. 

NoTS. This mesMire is applied to gr^Oy potatoes, >pple8^ yeaehei^ si^^ 
and eoftl% and many other articles. 

4 Gills nake - ^ r - r - - - 1 -Pint. 

2 Pints .«.,••...... 1 Q^art. 

4 Quarts -r.r ••••---! GhIIoii. 

Sl^Qaltons 1 Barrcil. 

49 Gallons ........... 1 Tiproe. 

€3 Gallons -r^^..,...! I||Ogf^eiMl* 

5 Hof^heads .p..,....«l Bpe. 
8 Pipes -• 1 Ton. 

NoTB, All liquors are measored'hy this meaaorCt m alio oi^ fltiegar, 
Sccb S3i solid inches make « fp^^- 

LONG MEASURB. 

3 Barley Coeds p^k^ ..... i Ineb, 
13 Inches . i. .••..'.... 1 l^oo^ 

3 Feet . r - ^ - r > > - - t Yairf, 1 

5i Yards 1 Rod: 

40 Rods . - • . p ,.- .y ^ > - 1 Furlong;.* 

8 Furloniis 1 Mile. . | 

8 M9es .......... I LeagU0. ^ 

W*fej4pW«ilAia«| ....-»»««•« the e-lli. J 

3|M) Purees the ciroQinrerence of the earth. ] 

KoTS. This taIHe is tned in measuring distances of placei^ or any tfaioB^ I 

else, where length is considered, without regard to breadth. A pole and '| 

persh is not al waya of the sane length, for the statute measure of a pole or 
perch is 5^ yards. But measuring fens and woodlands, it is castoinary to 
reckon 18 feet, and for forests fit feet to the pcrfe-or perdi. Id measuriaff 
the height of horaes, 4 inches make 4 hand. In moasani^ depths at sea,^ ' 

or rivers, by the fethom of 6-feet. Distances of roads> ke. is measured by a 
chain 4 polesiong, eeoh pole^S linlUi the whole chain ooDUuaisi|( 100 links. 

144 Square Inches make • 1 Square FonL 

" - I Square Yard. 

. I iB^f^t^ Rod. 

* 1 Square Rood. 

• t Sqiiare Acppf, 
1 Sqiiiarie W^ 



9 Square Feet 

SOi Squfflje ^^du 

40 Square Rods 

4 SJ$MV^UoQds 
640 Siii9«re Aci^ 



NoTB. B^ this the contenM •f any fnece of laaA axe fiwad. 

17^8 SMUt Incho n«k«s 1 Solid Foot' 

46 Solid Feet of roi»(r«r p , -,^ 

SO Solid Feet of hewn timber C -**«>• 
Sg9 8q»dFe^,ior8£eetlODg,A > , i Corf of wood 
feet b^h, apd 4 feet wide $ ^ 

NoTB. All solids, or tbaags thai have length, Ibreedth and depth, are 

mearared by this measure. The wine galkm contains 931 solkl inches, the 

-?*''''^beergaUao9ieioUdor«ttlMcinches. Ai>ashel«0QtaiBa«1^48 solid t 



ARITHMETIC. IS 

TIME. 

90 Seeondt ma&e .... 1 Minate. 

60 Minutes ...... I Hour. 

S4 Hoars 1 Day. 

7 Davs ...t Week. 

4 Weeks 1 Month. 

13 Months I day 6 hours - - 1 Julian Year. 

Thirty days hath September, April, June, and November, 
February twenty-eight alone, and aU the rest thirty -one. 

In Leap-Year February hath 89 days, which is every fourth year^.} 

CIRCULAR MOTION. 

60 Seconds make .... 1 Minute. 
60 Minutes .--...--I Degree- 
30 Degrees ........ 1 Sign. 

12 Signs or 350 degrees the whole great circle of the zodfae; 

^rplanation of Charaeters used in this book^ 

8=s Two parallel lines are the marks of equality; as> 100^ 
• cents as 1 dollar, or 1 6 ounces = 1 pound. 

+ Cross signifies more, or Addition; as»4+6ssl09 that is, 
4 added ta 6 make the sum 10. 

— Straight line signifies less, or Subtraction; as,10— 4es6, 
that Is, 4 taken from 10 leave or equal 0. 

X Denotes Multiplieation ; as^ 4x^=8, that is^ muitiplied 
bj £ ec^ual 8. 

-4- A line between two points is the sign of Division ; as^ 
10-^2==5, that is, 10 divided by 2 equal 5^ 

) ( The reverse parenthesis also denote Division. 

I : Four points, set in. the middle of four numbers^ denote 
them to be in Proportion to one another,. by the Kule 
of Three ; as^ 4 1 6 : : 8 r 12,. that ia, as 4 is to 6, so* 
is 8 to 12. 

^ Prefixed to any number^ supposes that the square root 
of that number is required. 

^ Prefixed to any number, signifies that the cube root of 
that number is required. 

1 would strongly recommend the pupil to get all the fore- 
g(HDg tables by hearty before he begins ^e several branches' 
to wnkh. they belong. By so doings he will receive a great 
benefit in his progress, and save his teacher much^ trouble. 

By practising; the numeration table in difiereftt forms, ^o 
ichatis here laid down, the pupil will also be enabled t» 
Kead.and write the following with. ease«. 
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Write down in figures, at length, the following sums : 

• 

Eleven, twenty-nine, forty -one, sixty-eight, ninety. 

One hundred and one, one hundred and ninety-two, four 
hundred and sixty-five, nine hundred and ninety-nine. 

One thousand two hundred and four^ six tliousand seven 
hundred and twenty-nine, nineteen thousand seven hun- 
dred and ninety-two, four hundred and twenty»seven 
thousand two hundred and ninety-six, nine hundred ancL 
forty-two thousand seven hundred. 

Two millions six hundred and forty-two thousand two hun- 
dred and forty-nine, one hundred and ninety^seven rail* 

^ lions three hundred and forty-two thousand six hundred 
and ninety -two. 

Write down in words, at length, the following: 

7, 14, 20, £9, S8, 56, 89, 102, 169, S74, 4762, 19872, 

87634, 7654S2, 9876543, 98765432, '987654321. 



SIMPLE ^DDITIOJSr 

Is the adding of two or more numbers together, (of the 
same denomination.) to make them one lotal sum, or 
number. !!Some authors affirm, that there are two sorts of 
Addition, Subtraction, Multiplication and Division, simple 
and compound ; but I am not of that opinion. As, for in* 
stance, compound is a mixture of many particulars, of divers 
denominations, how can 24 dollars be added to 6 pounds of 
iron? or how can 20 yards of cloth be taken from 100 
pounds of sugar? 

In \ddition, you must place your figures in such a roan« 
ner, that units w'lll stand under units, tens under tens, hun- 
dreds under hundreds, ^c. Begin at the units on the lowest 
line, and add upwards each column, carrying the number of 
tens contained in each column to the next, putting down tlie 
remainder; and the sum of the last^ or left-hand column, 
you will put down in full. 

Rules for proving Addition. After you add up all, begin 
at the top, and add downwards ; and if that sum and the 
former agrees, you are right in the work. I prefer the fol- 
lowing method ; to cast the 9's out of each line, and put th« 
excess in the upper fork of a cross, and cast the 9^8 out of 
ilie sum total, and put tlie excess in the under fork of the 
same cross $ ^nd if tney be alike, the question is right* 



AHITHMETIC. 



15 



654 
325 

979 



4632 
6356 

10988 



876587645521 
413212154367 



1289799799688 



753274 
597487 
875675 
516358 



2742794 



In casting out the 9'9, begin at 8 on the bottoia 
row, or' units' place of that row, and saj, 8 and 5 
is 13, that is, 4 above 9> which 4 you carry to 7, 
(in the same row, or right-hand line of figures,) 
making 11, that is, 2 arove 9, which 2 jou carrj 
to 4, which make 6; then carrj that 6 to the next 
- top or bottom figure of the next left*hand line, or 
row of figures^ and proceed throughout. Thus, 6 and 7 is 
13, that is, 4 above 9; that 4 and 8 make 12, that is, 3 above 
9; that 3 and 7 is 10, that is, 1 above 9; that 1 and 5 is 6, 
and 3, (the first figure in the next row,) is 9,.,that is, 0, or 
nothing } then 6 and 4 is 10, that is, 1 above 9 ; that 1 and 2 
is 3, and 3 in the next left-hand row is 6, and 7 is 13, that 
is, 4 above 9, that or nothing ; then 6 and I in the next 
left-hand row is 7, and 7 is 14, that is, 5 above 9; then that 
5, and the 5 above the 9, (jou must not count 9's in a ;-ow 
of figures, when proving by the cross,) is 10, that is, 1 above 
9; that 1 and the next 7 in the left-hand row is 8, and 5 is 
13, that is, 4 above 9; that 4 and 8 is 12, that is, 3 above 9; 
that 3 and 5 is 8, This 8 is set in the upper part of the 
cross, thus : 

Then begin at the units' place of 
{he sum total, and say, 4 and 7 is II, 
that is, 2 above 9$ that 2 and the next 
2 is 4, and 4 is 8, and 7 is 15, that is, 
6 above'^? that 6 and the last figure 2 
is 8, which set in the under part of 
the cross; and ad they are alike, the 
sum total is correct. 




547917 
691578 
707249 
876571 
324756 


97408765 

8714378 

947193 

75438 

6547 

719 

85 

9 








- 



91407681 
79172374 
S8915426 
71456347 
47698710 
98765433 
17546791 
S2171917 
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CONNOLLT« 



794321 


6n327t98 


409765432 


936794 


719143217 


982149654 


349867 


376097143 


714067532 


716985 


915374691 


971214716 


493219 


379142760 


127647143 


714327 


794263543 


715698719 


140765 


310754321 


976541976 


321987 


975432794 


814326714 


749076 


327640932 


549763247 




OP MONET. 





Rule. Plkce the numbers, according to their respective 
value, under each other^ dollars under dollars, dimes under 
dimes, cents under cents, and mills under mills, and proceed 
exactly as in whole numbers; then place the separatrix in 
the sum totaU directly under the separatrix points above* 



BXAMPLES, 



» 


daUti d &.#». 
7432,7,6,4 
3147,6,1,7 
5432,1,4,5 

16012,5,^,6 

% d, cm E. 

4 7 3 7 671 
9 3^6 397 

7 4 19 719 

8 7 6 S72 
1 3 » 914 


s 

7 
8 
3 
7 


d. 

6 

4 
7 

4 
7 


c. 

5 

7 
6 

3 



d9U$, cU. 
98731,16 
19870, 7 
31968,91 


d. 

7 
4 
8 

S 

7 


e. 

8 
t. 
9 
1 
4 




J5. 

«9743 
14330 
Si 432 

74143 
31760 


m. » 

7 16*713 

317102 
3 601476 
9 763(43 

1 321019 


7 

9 

4 

6 

S 



NoTX. At accounts are kept throoghodt the United' State* in dollars and 
cents, and parts of a cent, instead of mills, I will give examples here in that 
way, for the scholar to practise. I always teach seholai-s under my tuition* 
to add and subtract the fractional parts of cent«, with very little trouble. 
The American youths certainly can be taught the fractional parts of a oent^ 
M easy as the finglishj^ Irish and Scotch^ are- taught theCfactknal parti of 
a penny. 

Rule. If halves and quarters are requireil tahe added, 
call a hatf 2, as two quarters are equal to a half of any 
number; and the qiiarters wUl always read one-fourtu, thu8> 
^, and three-quarters thus, j. Therefore, in adding halves 
and quarters, count the figure over the 4 for so many quari* 
tersy and the 2's in the halves for so many quarters $ then 



AR1THMETJ<?. 



\7 



you have the number of ^uaritepg con tafOfid in that column, 
or ro>v of halves and quarters ; then find how niany 4*8 in 
the whoU, and c^rr j thiit number to jthe cents, and put down 
the excess thus : If £ be the excess, put down i; if 3 be the 
exee9^> put down j| and if 1 )>e^he excess^ put down i* 



B3CAMPLB8. 



m 

J97 
763 
871 
349 



62i 

18| 
12i 
.37i 



2653 |62i 



If ere I bej^i.n5 and 9AJ9 \n the column 
of halvesjiixd.quarters^ 2 aud 2 is 4, 
and 3 is 7, and 1 is 8, and 2 is 10, 
tfinlang S flevts And 2 quarters, over 
which I put down l^ ^nd carry the 2 
cents, lu;. 



^ ct%. 




» ^' 




» rtji 


8 e/«. 


9437 87i 




69978 12} 




71(^3 56} 


89408 62} 


7684 63$ 




7m2 6} 




87^ 181 


78543 3}} 


8943 18} 




48J98 75 




719^ 12} 


S0J^ 18} 


5861 5U 




81976 43f 




8319 18} 


81075 37} 


8829 12} 




85498 l>af 




1938 87} 


76482 93| 


Sie3|^ 




.78107 i$i 




5198 6^ 


81963 m 


5987^81 




376^ %\i 




3814 93| 
































TBOY WEIGHT. 




Bt, .ox. 


Cih9#> 


^. «^ ^wt. 


gr. Jht. 


ox, dwt^ 


24 11 


14 


21 11 


16 


17 372 


9 12 


19 7 


10 


19 9 


U 


.21 547 


6 14 


86 9 


16 


«3 10 


19 


16 871 


11 16 


1» 3 


19 


t* 3 


to 


ii 849 


W M 


37 r 


to 


16 7 


J9 


l« «2t 


7 S 


73 5 


18 


19 9 


18 


f7 P17 


9 17 



f^ 



T.— ■*» 



AVOIBDUPOIS WEIGHT. 



ewt. qr, Ibo, 

18 2 1^ 

14 8 21 

64 1 19 

SI 9 18 

13 3 14 

17 1 19 



Ihf. 9X. 4f, 

M n H 

19 12 15 

39 11 to 

f4 9 8 

16 5 13 

n 10 11 



font. twt. gr, ibo, ox. c3% 
|9 14 3 ^1 12 14 



16 


IS 


1 


16 


H 


12 


26 


17 


S 


18 


10 


9 


s\ 


IS 


3 


27 


15 


14 


13 


18 


1 


19 


13 


10 


35 


16 


S 


12 


3 


11 



Mi** 



««B«ai 



18 CONNOLLY'S 

APOTHECARIES' WBIGHT. 



5«. 


ox. 


dr. 


9*, 


.^^ 


lb9. 


OT. 


dr. 


9r. 


.^• 


lb». 


07. 


dr. 


9C. 


.^* 


s 


11 


7 


e 


19* 


7 


1 


S 


1 


10 


8 


& 


3 


1 


It 


8 


9 


6 


1 


16 


9 


11 


7 


9 


16 


9 


7 


1 


2 


16 


9 


7 


4 





19 


8 


9 


4 


1 


10 


8 


5 





1 


19 


7 


4 


5 


9 


17 


9 


1 


5 


9 


IS 


5 


4 


6 


1 


17 


8 


5 


3 





10 


S 


6 


4 


1 


18 


8 


7 


i 


9 


10 


5 


8 


4 


1 


17 


8 


1 


2 





19 


7 


8 


3 


1 


IS 


8 


9 


6 


1 


15 


5 


7 


6 


1 


17 


8 


9 


7 


9 


19 


9 


8 


7 





19 


9 


8 


7 





19 


9 


8 


6 


1 


10 



<m. 



CLOTH MBASVraS. 

^df, ^.fUL E.B.gr.na, JSi'Fl,qr.nA. 

71 3 S 44 3 3 174 f 3 

87 9 9 97 2 1 9l7 1 3 

43 1 1 71 1 S 194 2 1 

74 2 8 64 2 1 741 9 3 

35 3 9 52 3 652 1 9 

76 I 3 75 1 2 100 2 3 

37 3 69 2 504 2 



DRY MEASURE. 



pk, gt.pt. 


hLpk at. 


hu, pk.qtKpt. 
74 8 6 1 


hu. ph 


4 7 1 


8 3 7 


84 3 


6 5 1 


7 1 6 


19 2 1 


50 2 


16 


8 4 


71 5 1 


19 1 


8 4 1 


5 2 


62 3 2 1 


90 3 


7 3 1 


4 1 3 


26 2 1 ,0 


7$ 2 


5 3 


7 5 


38 t 1 


85 3 



LIQ^D MEASURE. 

gai. qt. pi, giU. hhd, goL gt, tun, hhd gal. qt. 

87 3 1 9 76 54 3 7 3 61 2 

74 1 3 19 S7 '2 • 9 19 8 

48 1 1 91 14 1 8 1 27 2 

89 3 1 2 26 38 8 5 2 54 3 



L0M6 MEASURE. 

vda.ft. in.b,c. milB. fur. pole. ka,m,Jur pa^ 

^84 2 8 2 18 6 16 8 2 6 32 

76 1 to 1 81 7 36 ^ 9 1 7 23 

61 It 2 74 5 18 7 2 5 39 

92 2 9 1 42 3 21 5 1 3 24 

28 1 7 94 2 12 8 1 19 











'"■-^ , ">' 












ARITHMETIC. 






4d 1 


« 




LAND OR SQUARE MEASURE. 




Jt. 


R. 


P. 


*am Jn» P» 


Sq.ft. 


Bq.k^ 


i 


174 


3 


27 


837 2 31 


8 


121 


847 


2 


31 


106 1 17 


7 


127 


\ 


691 





16 


719 21 


. 6 


136 


j 


715 


1 


9 


643 3 26 


5 


109 




829 


2 


19 


135 2 20 


4 


114 


1 


387 


1 


24 


387 1 19 


3 


124 


1 



t 



SOLID- MEASURE. 



fon. 


feet. 


cordt. 


feet. 


74 


41 


794 


124 


69 


39 


149 


119 


83 


24 


314 


86 


62 


19 


941 


37 


39 


12 


176 


116 



feeU inche^k 
641 1446 
726 1563 
354 1234 
693 1471 
713 349 



TIME. 

hour, mn. tec. day, hour, mm, yr, mo. w, da. hour, min. 

34 54 40 73 21 27 8 9 3 6 17 30 

62 36 17 64 20 53 7 6 2 5 21 19 

81 19 36 82 19 39 6 7 1 4 19 12 

17 52 38 19 16 26 9 5 3 5 10 11 



CIRCULAR MOTION. 

^gn. "^ ' " eign. ° ' i' 

9 23 45 54 10 16 37 24 

9 21 54 45 

8 20 43 19 

7 23 21 32 

r 5 27 19 32 ^ 27 59 59 



8 


19 


16 


27 


7 


16 


24 


36 


6 


12 


17 


19 


5 


27 


19 


32 





I 



^lestiena to exercise Addition. 

1. A man was born in the year 1800; I demand when he 
ViU be 5£ years of age? Ans. in 18d!2. 

^, Bought 6 barrels of whiskey, each barrel containing 
32 gallons; bow many gallons in all? Ans. 1 92. 

3. 1 have owing me 9,5 eagles^ 12 dolls. 47 dolls. 4 dime8» 
5£ dollars and 50 cents ; how much is the whole amount? 

A|i8. 341 dollars 90 cents* 



ji 



4. Mj 8oti, James 6. Connolly, trad Wn in the year 1 821^ 
on the 2Bth Feb. I demand wHen he will be 21 tears old ? 

Ans. £8th Feb, 1842. 

5. My gtecontt son, Thbni^s L. Connolly, was boi^ 21st 
Aug. 1823$ 1 demand wh^nhe will be 21 years old? 

Ans. 21st Aug. l844. 

6. There are two numbers, whose difference is St, and the 
lesser number 62 ; which is the greater number P««^An9. 93. 

7. 1 se^t. to Wheeling a wagon loaded with 1 2 bags of 
^eat, each bag containing, d ^hel» 3 pecks ; how many 
bushels in the whole? Ans. 45 bushels. 

8. Bouaht 8 bars of iron, t%/& Wt weighing^B lbs. how 
.much is the whdte weight? Ans* 2 cwt. ' 

9. [ borrowed a sum of money, and paid in part 25 dol- 
lars 62i cents, and the remainder is 142 dollars 18 j cents* 
I demand the i^hold s&m borro#ecl ? 

Ans^. t6r dollars %l\ cents. 

10. What is the som of 4 dhnev, 60 cetrts, 6 dimes and 
40 cents ? . » Ans. 2 dollars. 

11. I sold te A 6 acres S roods, to B 3 acres 1 rood 20 
perches, to C 8 a6res 3 1'oods 20 perches of land | how mueh 
did 1 sell in all P Ans. 18 acres 3 roods. 

12« Bousht IS barrets of flour from one man for 36 dolls. 
31 barrels from another for 62 doUs. 87} cts. from aapther 
7^ barrels for 196 doll&rs 12} cents. How many barrels of 
flour did. I receive, and what did they cost me ? 

Ans. 124 barrels, and cost 295 dollars. 

13. A man took several contracts of the national turnpike 
road, between Washingtoir, (Ohio,) ^nd Zanesville^ viz. the 
first was 62 rods, the second 87 rods, the third 197 rods, the 
fourth 216 rods, the fifth 317 rods. What was the whole 
length of his contracts ? Ans. 879 rods. 

14. A man had his wagoii one week working on the turn- 
pike road, for which he is to get I dollar 37} cents per day. 
What is the week's hire ? Ans.^ 8 dollars 25 cents. 

15. Bousht 4 loads of bay ; the first load weighed 5 cwt* 
3 qrs. 14 lbs* the second, 6 cwt. 1 qr. 18 lbs. the third, 
6 cwt. 3 qrs. 27 lbs. and the fourth, 5 cwt. 1 qf. 22 lbs. 
What did the four loads weigh altogether? 

Ans. 24 cwt. 2 qrs. 25 lbs. 

IjK. Sold 6 silver spoons, weight and prices as follows : 

4be first weighed 6 dwt. 14 grs. Sx 2 dollars 37} cents $ the 

. second, 7 dwt. 16 grs. for 3 dolls. 12} cts. and the other four, 

each 8 dwt. 10 grs. for 3 dd^s. 87} cts. apiece. How much 

fnoney do the spoons come to, and what is their weight ? 

Ans. 21 dollars^ weight 47dwt. 22 grs. 



ARITHMETIC. M 

17. If a man gets 62i cents for one day^s \v0rk9 how mncli 
is his wa^es for four days? Ans. £ dolls. 50 cts. 

18. Paid Wm. Rabe, for 12 yds. Sqrs. of cloth, 36 dolls. 
l£i cts. for 6 yds. calico^ 5 dolls. 87i cts. for 3 yds. S qrs. 
2 na. of velvety 10 dolls. 31 i cts. What quantity of cloth, 
calico and velvety did 1 get, and how much is the amount ? 

Ans. ££ yds. 1 qr. § na.«- Amount, 52 dolls. 31 ^ cts. 

19. Sold to sundry persons, viz. to one, 8 bushels 3 pecks 
of wheat, to another, 81 bushels 2 pecks corn, to another, 
1 10 bush, oats, and to another, 39 bush, buckwheat. How 
many bushels did I sell in all ? Ans. £39 bush. 1 pk. 

£0. Bought 5 pieces of linen ; the first contained 5^i yds. 
the second, 47 yds. £ qrs. the third, 57 yds. 3 qrs. £ na. the 
fourth, 51 yds. £ qrs. £ na. the fifth, 50 yds. £ qrs. How 
many yards were in the whole ? Ans. £60 yds. 

£1. Bought 8 sheep: for two I paid 1 dol. 12^ cts. apiece, 
for three I paid £ dolls. 18| cts. apiece, and for the other 
three I paid £^olis. 37^ cts. apiece. How much money did 
I pay in all? Ans. 15 dolls. 93| cts. 



SUBTRACTlOJf 

Teacheth how to take a less number from a greater of the 
same denomination, and shew the remainder or diflerence, 
as 8 from 1£, the remainder is 4. 

Rule. Place the least number under the greater, units 
under units, tens under tens, (Sec. and draw a line under 
them. Begin at the right hand, and take each figure in the 
lower line from the figure above it, and set down ue remain- 
der. If the lower figure is greater than that above it, add 
10 to the upper figure, and from that figure so increased take 
the lower, and set down the remainder, carrying 1 to fhe 
ne^it lower figure, with which proceed as before, and so on* 
till the whole is finished. 

PaooF. Add the remainder and lowest line together, 
and if the sum be equal to the upper line, the work is right : 
or, cast the 9's out of the upper line, and put the excess in 
the upper fork of a cross, and cast the 9's out of the lowest 
or tea^ Hjoe, and the 9's out of the remainder. These two 
last excesses, added together, you will put in the under fork 
of tlie 8|$|i^* cross ; and if it be equal to the upper excess, the 
work i9\tH|^t. This last method will do in whole nini^>ers 
onij. 

C 



CONNOLLY'S 



BXAMFIfSB. 



From 876583 
Take 546351 



Rem. SS02S2 

Here the excesg of 9% in the upper 
line, is 1, and the excess of S^'s in the 
lower line^ and reinaiader, ia I, which I 
set down as is directed, and proves the 
question right. 




From 647 
Take 384 



Rem. 3S3 
Ftaof W 



Lent 9763 
Rec'd. 3799 



-<-» Dae 6034 



Borrowed 7S506 
Paid 38916 

Unpad i5«90 



doOt. 
liCDt 74397 
Rec'd. 39149 

Dae 



doUt. 
Borrowed 103876 
I'aid 78907 

Unpaid 



dottt. 
9760 
3912 



From 8709S 
Tal^e 89147 - 

Rem. 



67435481 
3.98QW6 



•Piqw* 



907687387 
191890519 



MiVK 



From 1098763890 
Take 504008709 



Rem. 



^*** 



m*i t m 



87608437988 
10009070537 



MP* 



OP HOKET. 

Rvi.B« Place tiie nuinji^ers under each other, according 
to their value, that is, doHars under dollarsi, dimes under 
dimes, cents under center and subtract as in whole numbers. 



From 98 7 6 S 
Take 71 5 3 4 



'f^m 



Hem. 87 8 3 1 



«^« 



dq/Zt^ d, c. nu 
809 8 5 6 
394 9 6 I 

414 8 9 5 



doHU, d, c> m, 
719 7 9 a 
374 8 1 7 



mm-a^mt 



344 9 8 t 



ARITHMETIC. 



S3 



From 609t 75 8 
Take d»t4 98 8 



7439 62 8 
3901 I 4 



Mi», etf, 
9475 98 
1900 71 



Rem. 



db^b. ct8. m. 
From 79874 1 7 
Take 50176 10 8 



dolls* ct8. m. 
8040176 19 7 
1900091 91 



^^ - - - ■ 

icero* 



floZ/s. efs. Here I take ot)e»qtiarter from one-half. 
From 9767 874 or two-quarters^ and there reipains one- 
Take 7198 SH quarter, which I set down in its fractional 

* rorm, as i, and proceed with the rest as 
Bern. S569 561 in whole numbers: but if the lower frac* 

— — — tion be more or greater than the upper 
one, take the lower fraction from 4, (as 4 
quarters of any whole number make a whole number,) and 
add the remainder taken from 4 to the upper fraction, and 
set it down. Always be sure to carry 1 to the next whole 
number, when it happens that the lowest fraction is tbe 
greatest, and then proceed as in whole numbers. 



doSg, CtM, 

From 9143 634 
Take 8917 is} 

Hem. 



doU9. tt8^ 
9140 124 
a906 6| 



dolk. eti, 
74391 18| 
S97I4 le) 



Ttxm 7940 6i 
Take S596 18$ 

Rem. 



doUa, et9. 
10763 V2 
7190 9 



d»ll9» ett, 
85591 31 
59076 62 



&9, ox, dvft. 
From 6 11 14 
Take 4 7 13 



TROY WEIGHT. 

lbs, OS. dwi» 

18 10 19 

7 6 4 



lbs, 9t, duftgr* 
From 10914 4 A 
Take 4097 6 9^ 



9$ 6 18 %t 
19 tl 19 17 



9143701 1 10 3 
7049627 9 16 1$ 



Rem. 



■WMki«riW*l 



£4 



CONNOLLY'S 



AVOIRDUPOIS WEIGHT. 



Ib9, oz. dr. 
From 7 9 8 
Take t It 9 



Um. cwt.qr. lbs. ox. df. 
From. 702 3 1 14 13 « 
Take 391 3 24 13 12 



cvt. qr. W9. ox, dr, 
91 3 18 12 15 
19 8 31 13 19 



ton, cvft, qr. Ibf, 
9765 13 1 18 
1987 16 3 27 



APOTHGCABIES' WEIGHT. 



Iba. ox. dr. sc gr. 
From 974 10 2 2 19 
Take 790.^ 9 7 1 i4 



Ibt. ox. dr. ic* jr. 
371 9 7 2 19 
107 II 6 13 



■-■I I 



lbs: ox. dr, €c. gr» 
From 537 II 6 I 10 
Take 191 7 3 19 



Ibt* ox. dr. «c. gr, 
704 1 1 t 
5298 II 7 3 19 



ydf. gr. na^ 
Fram 9 3 3 
Take 7 1 2 



CLOTH MEASURE. 

tfd». gr. na. E.E gr. no, 
103 1 76 3 3 
74 3 8 19 3 3 



E.FL qr, na. 
86 1 
17 2 5 



<^ • 



hu, ph, gt. 
From 75 3 7 
Take 57 6 



DitT ME'ASURE. 

bu. ph. gt. pu 
107 1 1 
t2 8 7 



hu, pk gt. pt, 
843 1 7 
190 3 6 1 



LIQUID MEASURE. 

fftd gt.pt. giU, hhd.galqt.pt. 
From 76 3 1 87 .52 SI 

Take 54 1 3 16 %9 .3 



" ■• ~ ~--. 



ydt.fu in, 
Frmn 37 8 II 
Tak§_ 16 I 7 



LONG MEASURE. 

mile, fur pole, 
73 7 «0 
37 33 



T. hJulgal.gt.pt. 
6 8 39 3 I 
8 1 57 3 



lea.m.fur,pOn 
8 3 7 8<| 
1 6 87 



iW.MMWi« 



"H"«VWHI 



ARITHMETIC. 



25 



From fil6 S 97 
Take 179 S7 



LAND MEASURE. 

•^. -R. P. 
816 19 
197 S 32 



From 763 I 16 
Take 107 S 39 





A, 


n. 


p. 


719 


< 


17 


S06 





30 



SOLID MEASURE^ 



* ewd, fi. 


tQTU 


A 


From 86 114 


716 


34 


Take 27 130 


S83 


36 



ClRCm«AR MOTION. 



From 49 30 5t 15 
Take 17 33 54 51 



Jit It* Pa 

637 3 39 
516 3 16 



At A • P» 
900 1 If) 
709 3 35 



/ow. ft inch, 
987 18 140 
591 36 137 



iign, ^ * 
173 33 45 54 
113 7 54 33 



TIME. 



yr$. mo. t» da. 
From 87 II 3 6 
Take 53 10 3 



•week. da. hr, rmn. tec. 
From 397 3 13 33 14 
Take 109 5 83 54 87 



yvf, day. hr. mifL sec. 
76 353 31 41 54 
39 396 33 54 19 



Toeek. da. hr. min. tee. 
796 5 21 19 36 
509 I 50 46 



^lestions to exercise Subtraction. 

1. From fiftj-four thousand and twentj-six, take nine 
thousand two hundred and fiftj-four. Ans. 4477^. 

8. Subtract one from a million, and tell how many re- 
mains. Ans. 999999. 

3. How much is six hundred and ten more than four hun- 
dred and five? Ans. 205. 

4. What is the diflerence between twice twfcBtv-flve, and 
twice five, and twcntj? Ans. 20. 

o3 
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5. My grandfather gave me 1000 dollars, (said Charley, 
to John,) out of which I paid 600 dollam for a plantation, 
39 dolls. S7i cts. for building a farmhouse^ 75 dolls. 87i cts. 
apiece for two horses, and IS dolls. 62^ cts. for six sheep. 
How much monej has Charles now? 

Ans. 196 dollars %5 cents. 

6. From Washington, (Guernsey county, Ohio,) to Pitts- 
burgh, is 124 miles : now, if a wagon travels four days from 
Washington towards Pittsburgh, at the rat^ of 17 miles 4 
furlongs each day, how far will it be from Pittsburgh on the 
fourth evening? Ans. 54 miles. 

7. A merchant bought £4 barrels of whiskey for 192 dolls, 
and sold ten barrels tor 90 dolls, and one barrel he retailed 
for 10 dolls. S7i cts. How many barrels has he remaining 
on hand, and what do they stand him? 

Ans. 13 barrels — VI dolls. 62} cts. 

8. Bought a piece of cloth, containing 52 Tard^ for 71 
dollars, and sold 19 yds. S qrs. 2 na. for 40 dolls. 12} cts* 
How many yards have I unsold, and how much does that 
quantity stand me ? 

Ans. 32 yds. 2 na< — 30 dolls. 87} cts. 
v9* Thomas received from his uncle, 219 dolls. 50 cts. and 
k)st 100 dollars 62} cents by gambling. How much has he 
remaining? Ans. 118 dolls. 87} cts. 

to. Bought 2 miles 7 furlongs 37 rods of the national turn- 
pike road to make, and sold 1 mile 5 furlonss 39 Vods. How 
much have I yet on hand ?— -Ans. 1 mile I furlong 38 rods* 

1 1. I received, for the rent of my plantatitm, of different 
sorts of grain, 287 bushels 3 pecks, and sold 83liush. 2 pks. 
feed to my horses, 54 bush. 1 pk. and consumed in my house, 
21 bush. 3 pks. How many bushels remain unsold? 

Ans. 128 bushels I peck. 

12. Received from Wheeling, 2 tons t9cwt. 1 qr. 14 lbs. 
of iron, and sold 1 ton 17 cwt. 3 qrs. 27 lbs. What weight 
remains unsold? Ans. 1 ton 1 cwt. 1 qr. 15 lbs. 

13. Bought a hogshead containing one gross* tiottles of 
wine, and sold to Thos. Cash, threescore and seven bottles, 
to Richard Paywell, two dozen and four bottles, and broke 
in the carriage two bottles, and having company one even* 
ing, we drank eighteen bottles. How many bottles remain ? 

Ans. 29 bottles. 
14r What sum of money taken from 900 dolls, will leave 
' 8 1 i cents behind ? Ans. 899 dolls. 68 j cts. 

* A groM is 12 doxcD, or Mi a seorelt SO) a dozea is 13, a»d a balf 
6ozen is 6, 
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15. Lodged in the bank two thousand dollars, and-receiv* 
ed, at several times, nine hundred and ninetj-nine dollars 
mnety-niac cents. How much of mj money is there yet? 

Ans. 1000 dollars 1 cent. 

t6* War between England and America declared, June 
18th, 1812, and a treaty of peace at Ghent was signed the 
24th Dec. 1814. How long did the war last? 

Ans. 2 years 6 months 6 days. 

ir. From Washtnston, (6. C. Ohio,) to Baltimore, is said 
to be $%4 miles 6 furlongs, and from here to Wheeling, 39 
miles 7 furlongs. How many miles from Wheeling to 
Baltimore ? Ans. S84 miles 7 furlongs. 

18. My daujditer, Mary Jane Connolly, will be 18 years 
of age on 2dd reb. 1844. What year was she born in ? 

Ans. 25d Feb. 1826. 

19. Asil¥ersroithbooght20lbs. 7oz.9dwt.of silver, and 
wrooglkt up 12lbs^ 11 oa« lOdwt. 12grs. How much has he 
Irft? . Ans. ribs. 7oz. 18dwt 12grs. 

20. A phy»cian bought 9 lbs. 10 oz. 7 drs. 2 scr. of medi* 
cine, and has sdd 5 lbs* 8 oa» 6 drs. 1 scr. What quantity 
has he yet on band? Ans. 4 lbs* 2oz. 1 dr. 1 scr. 



MULTIFLICJlTIOJSr 

Is a short way of performing the addition of several equal 
tkumbers, of the same denomination, into one sum. 

The sum to be multiplied is called the multiplicand ; the 
sum multiplied by is the multiplier; the amount produced is 
called the product. The multiplicand and multiplier are 
often called factors, and the product the rectangle. 

Rule. Place the multiplicand at top, and the multiplier 
in the under line, in such a manner, that units will stand 
under units, tens under tens^&c. Then multiplv them from 
right to left, setting down the units' figure of each particular 
product, and carry 1 for every 10, as in addition of whole 
numbers, and you will have tne product, or answer. 

When the multiplier consists of more fisures than one, 
there must be made as many products as Siere are %vres 
contained in the multiplien and the first fij^ire of every par^ 
ticnlar product must be placed exactly under its multiplier. 
Then add the several products, (as they stand,) together, 
aod their sum will be the total product. 

When there are ciphers at the right hand of either or both 
ikctors, omit them^ until you add up the several prodoct9^ 
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then place the ciphers, so omitted, on the right hand of the 
total sum, or product. 

When 1 1 or 12 occurs, jou may multiply by them at once, 
or separately. When any number between 12 and 20 oc- 
curs, then multiply by the units of the multiplier; and as 
you multiply, add to the product of each single figure, that 
of the multiplicand, whicn stands next on the right hand. 

When ciphers are placed between the significant figures 
in the multiplier, they must be. omitted in the operation, 
regard being had to the first figure of every particular pro* 
duct, as be^re. 

When the multiplier is such a number, that any two 
figures multiplied together will make that multiplier, it is 
shorter to multiply the given number by one of those ^uresy 
and that product by the other, as 6 times 7 is 42, or 5 tiroes 
9 is 45. To muHiplj^ by 10, 100, 1000, &c. annex all the 
ciphers in the multiplier to the multiplicand, and it is done. 

To prove Multiplication, cast the Q's out of the multipli- 
cand, and set the excess in the left fork of a cross; then 
cast the 9's out of the multiplier, and set that excess in the 
right fork of the same cross ; then multiply the two excesses 
together, and cast the 9's out of their product, and set the 
excess in the upper fork of the cross; and, lastly, cast the. 
9'8 out of the total product, and set the excess in the bottom 
of the cross. If the top and bottom excesses are alike, the 
question is right. 

The pupil ought to observe the preceding directions with 
^care : by so doins, he will reap benefit, not only of these, 
but what is to follow. 



Maltiplj 438 


r680 
3 

3040 


74324 

4 


987632 
5 


864 fi 


297296 


4938160 


Multiplsr 79832 
B7 6 


854327 
7 


56743207 
8 
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Multiply 75576875 
By IS 



MQltiply 765876 
By 15 



987530 
t6 



90565790198 



8765102 
17 
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Ans. 275029248 


2 
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476000 
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8663772000 
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S7773099000 
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760000 
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S648000000 
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S320640000 
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9224840121 
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Rule. When there are eagles, dollars, dimeSf cenfs or 
mills, maltiplj as in whole numbers, and point ofT to the 
right hand, according to the quality siven* If jou were 
desired to multiply 2 dollars 50 cents bj 3, saj, 2,50x3» 
7,50, that is, 7 doHs. 50 cts. Here are 50 cents to the right 
hand of dollars, therefore you must point off two figures in 
the product for cents, and all to the left of the cents are 
dollars. If cents and mills are given^ point off one figure 
for mills, and all the rest are cents. If dimes and cents 
are eiyen, point off one figure for cents^ and the figures to 
the left hand are dimes. If dollars and dimes are given, 
point off one figure as before, and all the rest are dollars. 
If eagles and dollars are given, point off one figure to the 
rieht hand, as before directed, in the product, andall to the 
left hand are eagles, and to the right dollars. 



39 



CONNOLLY^S 



BXAMPLESi 



S Ct9. 




g crt. 


s 


ett. 




8 ct». 






Maltjply 6 25 




9 50 


33 


75 




98 84 




•^ 


By 5 


ett. 


8 




9 




IS 


• 




Ana. SI 2$ 


76 00 


394 


75 


1186 08 












S cts. 




1 MaltiplT 


9 


by 


60 


Ads. 


$ 40 






3 


12^ 




4 






50 






3 


6^ 




8 






SO 






4 


18; 




4 






75 




1 


5 


31;. 




8 






8 50 






6 


B7 




IS 






4 40 






7 


43; 




8' 






3 50 




. 


t 


56- 


' 


IS 






6 75 






9 


62 




7 






4 374 






10 


68- 




9 




1 


6 tsl 




. 


It 


Bh 




9 






7 3l| 






IS 


87| 
93} 




7 






6 12I 






13 




6 






9 62} 


« 




JB. 


^ d,ct9.m. 






K 


doUt, eta. 






14 MaltipU 4 


5 3 


7 5 by 


8 


Ans. 




363 






15 


1 


4 


305 






317 20 






1ft 




41 5 


150 






63 25 






ir 


9 




50 






450 






18 9 


S 




8 




75 


6 






19 


7 


50 


100 






750 






90 


1 


H 


4 






4 35 






CI 


4 


IS) 


5 




, 


SO 62^ 


• 




S3 


7 


18| 


6 






43 124 






S3 


9 


3ii 


7 






6S 1^ 






d!»2b. 


cts. 












■ 


, 


Multiply 39 


75 


by n 










■•* 






9 


w 


KoT». 


Here 9 timet 8 U 7S. .' 










When the multiplier is large, 
two or more numben» that. 


tsiIrA 




357 


75 




being 


■ 




8 




multiplied together* will make the 




. 






maltiplierj 


ODd 


proeeedata 


there , 


4 


' 




Am. 2862 


00 




thewo 


• 











TEOY WEIGHT. 

Ibi. ox. dvg, ffr, Ibn. ox, dtou gr, lbs, ot, <hvl. gr^ 

Multlpty 5 11 16 4 9 5 12 U 7 9 18 20 

By 2 6 8 



•^m^ 



Am. 11 11 12 8 56 9 15 12 62 7 10 16 



Ba. QX, dwt. gm* 
Multiply 79 9 14 19 
#rB^> 9 



&«. ox. d»i, gr§^ 
790 11 16 23 
12 
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Multiply 2 1 14 
By 2 



Ana. 4 a a 



ton.cvt. gr. lba» 

8 14 3 12 

3 

26 4 «2 8 



ton, cwt* qr, Ibt* ox, 
^ 6 2 16 10 
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$er, ^t, 
Mii]ti{4]F 2 14 
By 2 
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AttB, S 8 



rfr. $cr. £^t. 
r 2 10 

4 

31 1 



Ibt, ox, dr, OCT. gro* 
MolUply 76 9 7 2 19 
^ 9X8«72 



lb$, OS. dr. 9cr,BTg, 
4 8 6 1 12 
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ydo^ qr. 
Multiply 6 2 
By 4 

Ani. 26 



ydi. qn fiMi- 
Multiply 72 3 3 
By 4» 



Multiply 8 2 
By 4 
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^. qr. no. 
9 3 2 
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4 3 
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DRY MBASURE. 

b^. ph. gal qt, 
84 3 1 3 
6 
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ydo. qr. tut. 
34 2 3 
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Multiply 74 3 1 2 1 
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81 



.rm 



S2 



CONNOLLY'S 



LIQUID MEASURE. 

hhd,eaL gi. pu hhd. goL qf. pt.gUU 

MaHiply 2 26 2 1 64 54 3 1 1 

Bj 4 8 



Am. 9 43 2 



ftm. p» hhd gal at, pt, 
Maltiplf 9 1 1 59 3 1 
Bj 63 



mUe.fur.pde* 
Multiply 8 4 20 

Bj 6 

Ana. 68 4 
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By 4 
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SrO 1 61 2 1 
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Multiply 374 2 24* "25 
By 100 



4. J2. P. ydM.fu inc. 
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SOLID OR CUBIC MEASURE. 

cwrd, feet. cord, feet, ten. feet. 

Multiply 8 120 79 64 8 40 hem timber. 

By 4 6 8 

Am. 35 96 
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cord feet, inchet. ion. feet, inches* 

Multiply 64 119 1640 324 39 1700 round timber. 

By 96 108 
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CIRCULAR MOTIOK. 



»>«. ® ' " sign. " ' " 

Multiply 4 20 14 12 8 29 59 54 

By 4 16 

Ads. 18 20 56 48 



((iiestions to exercise Multiplication. 

1 • Sold S dozen of eggs, at 5 cents per doeen $ how much 
is the amount P - Ans. 40 cents. 

2. Sold 25 pounds of butter, at 6i cents per pound ; how 
much money am i to receive? Ans* 1 doi. 56^ cts. 

S. Bought 34 pounds of sugar, for 8 cents a pound ; how 
much am I to paj for the whole ? Ans. 2doUs. 72 cts. 

4. Sold 6 calves for 2 dolls. 12^ cts. a head ^ how much 
do they come to? Ans. 12 dolls. 75 cts. 

5. Sold 24 bushels of corn, for S U cents per bushel ; how 
much does the corn come to? Aos. 7 dolls. 50 cts. 

6. 1 wrought 14 days on the turnpike road^ Ht 62i cts. a 
day^ hQw much must I receive for my wages? 

Ans. S dolls. 75 cts. 

7. Thrashed^^ days, at 87i cents per day; how much is 
my wa^s? Ans. 21 dollars. 

& What is the amount of 75 yards of Irish linen, at 50 
cents per yard? Ans. 57 dolls. 50 cts. 

9. What is the amount of 4 pieces of Irisli linen, contain* 
jing 52, 44, 50, and 3S yards, at 5%i cents per yard ? 

Ans. 103 dolls. 50 cts. 

10. What cost 144 pounds of tea, at 2 dollars 12^ cents 
per pound ? Ans. 306 dollars. 

1 1. What is the value of 120 yards of satin, at 4 dollars 
6| cents per yard? Ans. 487 dolls. 50 cts. 

12. Bought 75 head of sheep, at i dollar 12i cts. apiece; 
how much do they come to ? Ans. 84 dolls. S7i cts. 

13. What does 17 tons of hay come to, at 25 cents per 
hundred weight? Ans. 85 dollars. 

14. What does 214 pairs of men's shoes cost, at Jl dollar 
12i cents per pair? Ans. 240 dolls. 75 cts. 

15. What will 12 dozen pairs of gloves come to, at 62} 
cents per pair ? Ans. 90 dollars. 

16. Bought 56 horses for the cavalry, at 58 dolks. 50 cts. 
apiece ; how much is the amount? Ans. 3276 dolls. 

17. What does 120 barrels of flour come to, at 5 dollars 
75 cents per barrel ? Ans. 6i^0 dollars. 

D 
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1 8. Shipped pfT 31 6 barrels of pork, at 7 dolls. 25 cts. per 
barrel; custoiu-house charges, t8jcents per barrel $ porter- 
age and carterage, 6| cents a barrel* How much does tbe 
pork stand me in all? Ans. SSrO dollars. 

19. Receiyed r£ barrels of whiskey; for SO of them I am 
to pavlrt the rate of 6 dolls. 25 ctd. apiece, for SO of them, 
7 dolls. XQJt cts. apiece, and for the remainder, 8 dollars 6^ 
cents apiece. How much monej do thej allxbme to P 

Ans. 516 dolls. 12 jets. 

90. Sold 24 dozen of men's hats, at 5 doUai^ t8| cents 
apiece f how much do thej come to ? Ans. 1494 doUs. 

21. Thomas received of his father, a certain quantity of 
apples, and he gave James half of what he receiyed, and half 
an apple over; to John he save half of what remained, and 
half an apple over; to William he gave half of the remain- 
tier, and half an apple over; then he had but two left for 
himself. How liiany apples did his father give him at first? 

Ans. 23 apples. 
^ 22. A farmer put a certain number of geese into hs 
6tubble fields, and on the second day he found one-half of 
them dead, and half a one over ; and when he counted theta 
again, one-Half of what survived at first was dead, and half 
a one over; and the next day, one-half q|^What remained 
was dead, and half a one over. He then orove thq remain- 
'der into his pasture field, aild found them to be 28. How 
many had he at first? Ans. 231 geese^ 



V 



mrisiojc 

Shews how often one number is contained in another, and 
what remains. It is a short way of performing the coil* 
tinual subtraction of severalequal riumberls. Four princi- 
pal parts are to be noticed in Division : first, the dividend^ 
or number given to be divided; second, the divisor, or num- 
ber given to be divided by f third, the quotient, or answer 
to the question, which ' shews how oftfen the divisor is con- 
tained m the dividend ; and fourth, the remainder, which 
must be always less than the divisor, and of the same name 
with the dividend. 

RuLe. First place your divisor to the left Hand of the 
dividend, and then seek how many times the divisor is con- 
tained in as many figures of the dividend as are necessary. 
Find the greatest figure that the divisor can be multiplied 
by, so as to produce a product that shall, not exceed that 
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^rt of the diyid^end.used,, ai^d w^en, foujidj place th^ figure 
ih the quotient. Multiply the divisor by that quonenf 
figure, anci place th^^duct under that part of the dividend 
used ; then subtract ivtf^i^rrpmr^d bring down the next 
figure of thjedividetid, an^ajiVvjeit on the right hand of the 
reriiaii^der found liy the last suwi^^on. Xfter wliich you 
tnust' eeek as before, niultiply arid.i^btfQ,ct9 till yon hav0 
brought down atl the figures in tTiediyidendV - . 

Proof. Multiply the divisor and quotient together, and 
add in the remainder, (if there be any.) If the work be 
right, this product or sum wlU be equal to the dividend. 

Proof by the cross. Cast the 9'8 out of the divisor, and 
place thj^ excess on the left hand of the cross; do the same 
with the quotient, and place the excess on the right hand. 
Multiply these^two figures together, add their product to the 
remainder,' cast the 9's outralid place the excess at top. 
Cast the 9.'s out of the dividend, and place that excess at 
bottom. If the work is right, the top and bottom figures 
will be alike. 

SHpflT DlVISIOJr 

Is when th^. diTJ.^pr doets, not exceed 12. 

Bulb. Consider how many times the divisor is contained 
in the first figure or figures of the dividei^/X, put the result 
under, and carry as many tens to the next figure, as there 
are ones over. Divide every figure of the dividend in the 
same manner, till the whole be divided. ! 

LOJ^f DIVISIOJ^ 

Is ^hen the divisor exceeds 1^* 

RuLB. Try how of^en the divisoi* ia contained in the 
same number of figures of the dividend, and proceed as \9 
shewn in the first rule. But if you cja'nnot pot the divisor 
into the si^ine humber of figures of the dividend, annex an« 
other figure of the dividend, and seek how many tjmes your 
divisor will go into them, and proceed/ as directed. 

When ther divisor is such a number, that any two figures 
multiplied together will make the said divisor, it is shorter 
to divide the given number by one £[f those figures, and that 
quotient by the other, as 6 times 7 is 42. Then, to find 
jour true remainder, you must multiply the first divisor 
into the last remainder, and to ^l>e product add the first 
remainder. 

When there are ciphers at the right hand of the divisor^ 
cat off the ciphers in the divisor, and as many figures from 



S6 



CONNOLLY>S 



the right hand of tlic dividend ; then divide the remainini 
ones as before directed, and to the remainder, (if any,] 
annex those figures cut oif from the dividend, and you will 
have the true remainder. Wfcen the divisor is 10, 100, 
1000, &c. cut off as man^ figures from the right hand of the 
dividend^ as there arc ciphers in the divisor; and those 
%ure8, so cut off, are the remainder, and the other figures 
of the dividend are the quotient. 
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7)10943 6}90U583 5)76302981 
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22 


1000000 


7654S 








OF MONET. 


'* 



RuLS. If the given number to be divided consistiBr of 
eagles, dollars, dimes, cents and mills, bring down thegivenr 
member, and divide as in whole numbers, and- the quotient 
"ynXl be the same name as the given sum in its reduced- statei 
before it waa divided; then point oflTthe qliotient figures in 
the following manner r P^nt oflTonefigure to the right hand 
for mills, one to the left of that for cents^ one to the left of 
ihat for dimes^ one to the left of that for dollars^ and ail ft» 
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the left of dollars are eagle». If dollars and cents are to be ' 

divided, divide as in whole numbers, and point off two 
figures to the right for cents, and all to the leit of cents are ^ 

dollars. If the cents in the giv«n sum to be divided consist , 1 

of but one figure, as 2 dolls. 6 cts. be always certain jou pot | 

a cipher on the leff hand of the cents given ; or, in other i 

words, in the tens places of cents, as 2 dolls. 06cts» other- 
wise jrour work will not be right. 

BXAMPLES. 

Divide £6 dollars by 4. Divide 39 dollars by §. 

4)2600 ct9. a)3900 cts. 

2 6,50 cts. 2 7,30 cts. 

Here I bring down the 96 dollars, and annex two ciphers, 
making 2600 cents ^ then divide 4 into that number, and the 
quotient is Q5Q cents, in which [ point off two figures to the 
rii^ht hand for cents, and all to the left of cents are dollars } 
and so proceed. 

doOs. et8. flf. d^h eta, m. 

1 ITivide 765 50 p^ by 5 Ans. 153 10 I 

2 S95 50 8 49 43+6sr4 

3 104 6 17 33+2=1 

4 142 8 17 75 

5 216 10 21 60 

6 370 12 30 83+ 4»:^ 

7 416 12 34 66+8«f 

^uestion» for ea^evcise. 

1. Paid 20 labourers. 50 dollars; what msmey doth eaeh ' 
receive ? Ans. 2 dolls. 50 cts. 

2. Bought 18 hogs for 22 dy lars 50 cents ; what is that 
apiece ? Ans. 1 dol. 25 cta^ 

3« Sold 24 pounds of tajlow for 3 dollars; what is that a 
pound? Ans. 12^ cents. 

4. Bought 4 dozen and 6 qhicJkena for 3 dollars d7icent8 ; 
what is tthat apiece P Ans.. 6| cents^ 

5.. Paid foi; 12 bushela of apples* 3 dollars 75 cents; how 
n^uch. is that a bushel ? Ans. 3 1 i cents. 

6w 8$old 34 sheep at aucttQi^ for 38 dollars 25 cents ; what 
does the sheep averi^e ? Ans. 1 dol. 12^ cts* 



k 



ABlTHIifETIC. « 

r. Planted 420 apple-trees in 7 rows; how many in each 
row? Aq»« 60. 

8. Paid for the above apple-trees, 37 dollars 80 cents; 
what is that for each apple-tree? Ant. ^ cents. 

9. Paid a man for working for me 24 days, the sum of 15 
dollars ; what is that per day? Ans. 62^ cents. 

10. A man travelled from New-York to this town, ( Wash* 
ington, G. G. Ohio,) in £S days. How much did he travel 
each day^ allowing the distance to be 460 milea? 

Ans. SO^mileSf 

Division of divert denominations. 

Rule. In dividing into the left hand, or greater divisioR 
of the siven sum to be divided, divide as in whole mimbers, 
and reduce the remainder, (if any,) to the next lowest de* 
nomination, adding to it tlie numDer of the same denomina^ 
tion ill the given sum, and divide this in like manner ; and 
so proceed till all are divided. If any remain after the last 
division is obtained, that remainder is of the same name as 
the dividend or denomination that was last divided. 

BZAMPLBS* 

Here I give one to shew more etearTy 

oa^» difft, grsm how you are to proceed with the follow- 

4)5 18 12 ing. First,! say^how often is 4 contain- 

' ed in 5, which is 1, and I over. The I 

1 9 15 that is over is t ounce, which yon must 

■ ' ■ ceduce to the next lowest denomination, 

which is pennyweights. By having the 
table of Troy weight committed to memory, ere you come 
this far, you will nnd' 1 ounce contains 20 pennyweights, 
^ which you add the 18 dwts. in the given sum, making 38; 
and divicTed by 4, the quotient is 9, which I set dowil in the 
place of pennyweights, and there is. 2. over, whieh 2is penny* 
weights. By the table, each pennyweight contains 24gr8. 
making 48 grains in the 2 dwts. ana the 12 grs. in the given 
sunfi, will make 60 grains. Then I seek how often 4 will 
go into 6, (the first figure of the grains,) and find the quo- 
tient is 1,, which I set in grains,L and 2 over,, which 2, with 
the cipher annexed to 6, make 20. Then I sav, how often 
will 4 go into 20, and find the quotient 5, which I set down 
on the right hand of tbe last If, making the quotisaiin al)^ 
1 oz. 9 dwt* 15 grs* 
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TROY WEIGHT. 

ox. dwL^g, oz. dwt,gr»0 ox, dwt.grti 

5)t6 16 90 8)70 19 t6 9)64 14 32 



ATOIRDT/POIS WEIGHT. 

At. 01. eft**. ctot. gr lb», ox. T. cwt. gr. Ibt, 

8}^ 14 IS 7)18 3 16 l4 6)68 14 3 U 



APOTHECARIES' WEIGHT. 

dr. 9e, JT. Ibi, oz. dr. te. jr. Ibt, ox, dr. ac. gf. 

f0)6 t fS 6)16 8 5 3 14 8)24 6 7 2 12 



CLOTH MEASURE. 



wfe. gr. na. EE.gr. no, E.Fl gr. nit, 

4)28 S 2 5)64 4 3 8)79 2 S 



DRY MEASURE. 

ph, of pt. bu. pk. gt. bu. pk. gt. pt. 

)6 6 t 8)120 3 7 6)370 2 7 t 



LIQUID MEASURE. 

p. AAcL ^a2i fun. )>. AAi/ goL twu hhd go. gt. pt. gH^, 

8)24 I 60 C)64 I I 54 12)84 I 38 3 I 1 



IX)NG MEASURE. 

ka. mfur. mi. fuTi pole. lea. nd,fur,ft, inc. 

0)16 2 6 8)84 6 32 12)160 2 7 200 9 



LAND MEASURE. 

^ B P. Jt. R, P: Jt X. P. 

12)84 a 24 8)J60 2 24 9)260 3 ^2 



SOLID' MEASURE. 

Mffe feet. ton* feet. tord feet. 

4)16 46 hcwD^, 8)24 36 round. 8)26% 120 
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TIMB. 



yrs. mo. w. da. da. hr. mm, week. dtL hr. win. tee: 

6)64 8 3 4 8)324 16 54 13)764 4 21 16 SO 



CIRCULAR MOTION. 

sign. "" f . ^ t ff sign. *» ' ^ 

6)64 10 55 12)360 56 32 8)360 24 52 3€ 



EEDUCTIOJ>r 

TiBaches to bring or change nambers of a higher denomi- . 
Bation to that of a lower, yet retaining the same value. 

Role. Multiply the highest denomination given, by so 
many of the next less, as make one ofthat greater; and this 
continue, till you have brought it down as low as your 
question requires. But if there be smaller denominations 
attached to the greater, as S cwt. 2 qrs. 14 lbs. you must, in 
jonr multiplying, add in the denomination that is o( the "» 
same name of that which you are reducing the higher one tOy 
and 80 on, as for example : 

fivft. grt. l&s, 
S 2 14 

4 

14 qn. 
* «8 

m 

89 
Ant. 406 Iba. 

Beiuetion ascending^ (imprbpiagiy ealkd^J i9 the bringing 
a lower denomination to a greater, yet retaining the same 
value. 

Rule. Divide the lowest denomination given, by aa 
many of the same name as make one of the next greater or 
higher, and so on through all the denominations, as far as 
your question requires. . But if there happens to be a re- 
mainder, after your first divisor is divided, that remainder 
is of the same name as the dividend, before it was divided | 
and all the remainders, throughout the operation of tii0 
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question, will be of the sama name a9 the dividend, before 
it was divided. For example, bring 406 lbs. to cwt, qrs. lbs* 
Here, 28 lbs. make a quarter, which I divide, because a 
<^uarter is the next highest denomination, and the quotient 
is 14, and. 14 remains, which t4ia pounds, as the dividend 
was pounds, before it was divided by, 28. Now, the quo- 
,. tient 14 is Quarters, therefore the remainder, after that is 
divided, will be quarters. Here ligain I divide by 4, the 
next greatest denomination, as4qrs. make 1 cwt. and there 
remains. 2, which 2 is quartfijcs^ and the quotienilcwt See 
the operation, 

28)406(14 qrft 4) 1 4(3 cwt 

S8 IS 

126 SqrtL 

34 lb«i Ani. S owt 8 qn. 14 11m 

U Rediifie 24 eagles 8 doil^ra 6 dimes, 8 cents 7 mill^, t^ 

.: l^Ut^ ' ^ ' Ans. 2i^8dS7miC ^* 

2* ipnng 248^87 mills to. eagles^, dolla;'s, ^c. 

Ans. 24 eag. 8 dpils. 6 aiijti. 8 ct^, Tn}^ 

3. Reduce 764 dollars 75 cents to cents. 

Ans. 76475 cents» 

4. Bring 76475 cents to dollars. 

Ans« 764 dollars 75 cents. 

5. Reduce 800 dolls, to mills. Ans. 800000 mills. 

6. Bring 800000 mills to eaglea. * Ans. 80 eagles. 

7. Reduce 64 dollars. X2i cents to^ mills* 

Ans. 64125 mills. 

8. Bring 64125 mills to cents. Anji. 6412i cents, r 

9. Bring 64124 cents to dollars. 

Ans^ 64 dollars 12} cents* 

10. Reduce S80dollarSv^24 cents to niiHs. 

Aiitl S8ai25 mills. 

11. Bring 654S794 mills to dollars. 

AnS' 65^3 d9Us. 79 ct9. i ni» 

12. Rfiduce. 719 dollars 62i ceat^ to milt?! 
' An^. 719625 mills. 

13. Brine 719625. m^ls to dollars. 

mr ^ . . . r. 1 ^^^ 719 dolls. 62}qt8. 

KoTB. i cent it 5 mills. See Uble of money, where 10 mitlt make I 
mts eoDfeqaently, 5 mull make i cent' ^ i . < . . 
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TROY W£H3HT. 

1. Reduce 47lbs. 10 oz. to grains. Ans. Sr5520^r8. 

5. Bring 275520 grs. to pounds. Ans. 47lbs. lOoz. 
3. In 10 pounds of silver, how niany spoons, each 5oz« 

lOdwts.? Ans. 21 spoons, and 90dwts. over. 

4* Ueduce 20 pounds of silver to grains. 

Ans. 115200 grains. 
'5. Bring 115200 grs. to pounds. Ans. 20 lbs. 

6. In 4560 grains, how many teaspoons, each half aa 
ounce? Ans. 19 teaspoons. 

7. In 19 teaspoons, eUch half an ounce, how many grains? 

Ans. 4560 grains* 

8. In 17 ingots of silver, ea(ih 27 oz. 10 dwts. how many 
grains? Ans. 224400 grains. 

AVOIBDUPOIS WEIGHT. 

1. tleduce 7cwt. 2qrs. 17lbe. to pounds. 

Ans. 857 lbs. 

2. Bring 857 lbs. to cwt. Ans. 7cwt. 2qrs. 17 lbs. 

3. Reduce 7 cwt. 3qrs. 10 lbs. to pounds. 

Ans. 878 lbs. 

4. In 14048 ounces, how many hundred weight ? 

Ans. 7 cwt. 3qrs. 10 lbs. 

5. Bring 3 tons to pounds. Ans. 6720 lbs. 

6. Bring 6720 lbs. to cwt. Ans. 60 cwt. 

7. Reduce 60 cwt. to quarters. Ans. 240 qrs. 

8. in 3 lbs. of cloves, bow many parcels, each 12 oz.? 

Ans. 4 parcels. 

9. in 400 lbs. of soap, how many parcels, each 54bs.? 

Ans. 80 parcels. 

10. In 4 loads of hay, each 5 cwt 1 qr. 10 lbs. how many 
pounds? Ans. 2392 lbs. 

11. Bring ^392'pounds to tons. 

Ans. I ton Icwt. 1 qr. 12 lbs. 

APOTHECARIBS* WEIGHT. 

!. RedbeeT4 lbs. 8oz. 4 drs. 2scr. l6grs. to grains. 

Ans. 84776 grains. 

2. Bring 84776 grains to pounds. 

Ans. 14 lbs. 8 oz. 4 drs. 2 scr. 16 grs. 

3. Reduce 5 pounds of medicine to grains. 

Ans. 28800 grains. 

CLOTH MEASURE. 

1. Reduce 26 yds. 2 qrs. to quarters. Ans. 106qr8. 

2. Bring 106 quarters to yards. Ans. 26 yds. 2qrs> 
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3. Reduce 5£ yards of Irish linen to nails. 

Ans. 832 nails. 

4. Bring 832 nails to yards. Ans. 5% yards. 

5. How many shirts, of 2 yards 3 quarters each, can be 
taken out of a piece of Irish linen, containing 52 yards 
1 quarter P Ans. 1 9 shirts. 

6. In 19 shirts, each 2 yards 3 quarters, how many yards? 

Ans. 52 yards 1 quarter. 

7. In 4 pieces of muslin, each measuring 46 yards, how 
many ells English ? Ans. 147 ells, and 1 qr. over. 

8. In 416 elts Flemish, how many yards P 

Ans. 312 yards. 

9. In 846 nails, how many ells French P 

Ans. 35 ells 1 qr. S na. 

LONG MEASURE. 

1. Reduce 49 yaVds to feet Ans. 147 feet* 

2. Reduce 64 miles 2 furlongs to furlongs. 

Ans. 514 furlongs. 

3. firing 514 furlongs to miles. 

Ans. 64 miles 2 furlongs. 

4. Reduce 24 miles 7 furlongs 30 perches 2 yards 1 foot 
6 inches, to barleycorns. Ans. 4746336 t>arleycorns. 

DRY MBiVSURB. 

1. Reduce 742 bushels 2 pecks to pecks. 

Ans. 2970 pecks. 

2. Bring 2970 pecks to bushels. 

Ans. 742 bushels 2 pecks. 

3. Reduce 49 bushels 3 pecks 5 quarts,: to quarts. 

Ans. 1597 quarts. 

4. firing 1597 quarts to bushels. 

Ans. 49 bushels 3 pecks 5 quarts.^ 

5. Reduce 64 bushels 3 pecks 1 gallon, to quarts. 

Ans. 2076 quarts. 

6. Bring 2076 quarts to bushels. 

Ans. 64 bushels 3 pecks 1 gallon. 

LIQUID MEASURE. 

1. In 9 tuns of wine, how many hogsheads, gallons and 
quarts P Ans. 36 hhds. 2268 eal. 9072 qts. 

2. firing 9072 quarts to gallons, hogsheads and tuns. 

Ans. 2268 gal. 36 hhds. 9 tuns. 
S. Reduce 24 hhds. 18 gal. 1 qt. to pints. 

Ans. 12242 pintsi 
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4. Bring 1££4£ pints to hogsheads. 

Ans. £4hhds. 18 gal. 1 qt. 

5. How many pints, quarts, and half gallons, each an 
equal number, can be taken out of a pipe of wine P 

Ans. 1 gross, or 144. 

6. How many bottles, containing a pint and a half each, 
xan be taken out of a barrel of cider?* Ans. 168 bottles. 

LAND MEASURE. 

1. Reduce 341 acres 3 roods 25 poles, to poles. 

Ans. 54705 poles. 

2. firing 54705 poles to acres. Ans. 341 a. S r. 25 p. 
S. if a piece of land contains 94 acres, and 1 want to sell 

'24 acres 2 roods 20 perches, how many square perches will 
remain? Ans- 11 100 perches. 

4. Three fields contain, the first, 8 acres, the second, 7 
acres, and the third, 14 acres 1 rood. How many shares 
-^C&n be taken out of it, 7^ poles each share ? 

Ans. 61 shares, and 44 roods over. 

SOLID MEASURE. 

3 • Reduce 14 tons of hewn timber to inches. 

Ans. 1209600 inches. 
2. Bring 1209600 inches of hewn timber to tons. 

Ans. 14 tons. 
3* Reduce 19 tons of round timber to inches. 

Ans. 131 3280 inches. 

4. Bring 1313280 inches of round timber to tons. 

Ans. 19 tons. 

5. Reduce 20 cords of wood to solid feet. 

Ans. 2560 feet 

6. Bring 2560 solid feet to cords. Ans. 20 cords. 

7. How many solid feet in a grindstone, 4 feet in diame- 
ter, and 18 inches thick Pf Ans. 18 feet. 

8. How many solid feet in a millstone that is 5 feet in 
diameter, and 22 inches thick? Ans. 34 ft. 648 inc. 

TIME. 

1. Reduce 6 hoars to minutes. Ans. 360 minutes. 
£. In 7 days how many minutes? Ans. 10080 min^ 



* A barrel of eider m %% galloos. 

JFormiK or grindatoiies, to the giren diamdter add half that dkiiiiet»r» 
multiply that aam by the said half diameter, and multiply that product 
by the thickoets, apd that produet, divided by 1788, will give the oonteuta id 
feet I 4Dm1 if there he A-remainderi it will be iaehef. 

E 
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S. In 41 weeks how many seconds P 

Ans. 24796800 seconds. 

4. In £4796800 seconds, how many hours ? 

Ans. 6888 hour&. 

5. In 184009 minutes, how many days? 

Ans. 127 days 1 8 hours 49 minutes. 

6. In 127 days 18 hours 49 minutes, how many minutes? 

Ans. 1 84009 minutes. 

7. How many seconds in a year, allowing the year to con- 
sist of 365 days 6 hours. Ans. 31557600 seconds. 

8. From March 2nd, to November 19th following, inclu- 
sive, how many days ? Ans. £62 days. 

9. How many weeks in £62 days ? 

Ans. 37 weeks 3 days. 

10. How many seconds in a week ? 

Ans. 604800 seconds. 

CIRCULAR MOTION. 

1. Reduce 7 signs 15® 24' 40" to seconds. 

Ans. 811480 seconds. 

2. Bring 811480 min. to degrees. Ans. 13524** 40' 
5. In 974327 minutes, how many degrees and signs? 

Ans. 16238** 47' and 541 signs 8® 47' 

((ucstions to exercise the foregoing. 

1. Bought 320 bushels of oats for 80 dollars; what did the 
oats stana me a bushel ? Ans. 25 cents. 

S« Lent my friend 3964 dollars, and received from him, 
at one time, 200 dolls. 62 j" cts. at another time, 409 dolls. 
18 j cts. and at a third time, 514 dolls. 87i cts. and a draft 
on the bank for the balance. How much was the draft 
drawn for ? Ans. 2839 dolls. 3U cts. 

3. Paid in one week the following sums of money: For 
corn, 96 dolls. 75 cts« for wheat, 1 12 dolls. 12^ cts. for flour, 
62 dollars 37^ cents, and for sundry small articles, 2 eagles 
3 dimes 5 mills. How mach did 1 pay in all ? 

Ana. 291 dolls. 55hcU» 

4. Bought 8 cows for 7 dolls. 75 cts. each ; paid for pas- 
turing them, 1 dollar 6| ce^ts a head, and for corn, 5 dollars 
18 j cents; and then sold them at 11 dollars 3 dimes apiece. 
How much did they stand me, and how much did I receive 
for them^ and what did i gainby the transaction ? 

Stood me g75 68 jets. 
Ans. -i 1 received 90. 40 
I gained 14 7U 



gain I 

'■{ 
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5. If I spend S dimes 5 mills a day, for pocket expenses, 
and drink a bottle of wine each day, which costs 9S| cents 
a bottle, and lay out, for house expenses, £ dollars 6^ cents 
each day, how much are my expenses at the end of a year ? 

Ans. 1209 dolls. 6icts. 

6. Sold 15 pieces of cloth to a French merchant, each 
piece containing 20 yards. How many ells French were 
in the 15 pieces ? Ans. 200 ells. 

7. In 10 bales of cloth, each bale 12 pieces, and in each 
piece 25 ells Flemish, how many yards? Ans. 2250 yds. 

8. The sun travels through six signs of the zodiac in six 
months; how many degrees, minutes and seconds, is that? 

Ans. 180 deg. 10800 min. 648000 sec. 

9. Bought 4 loads of hay, weight as folloH;^ ' First load 
weighed 9cwt. Sqrs. Gibs, the second, 8cwt. Iqr. 14 lbs. 
the third, 7 cwt. 3 qrs. 22 lbs. and the fourth, 8 cwt. 1 qr. 
14 lbs. for 2 dolls. $ dim. 7 cts. 5 m. a load. What is the 
whole weight of hay, and what is the amount? 

Ans. 1 ton 14 cwt. 2 qrs. and cost 9 dolls. 50 cts. 

10. Sold 200 pairs of men's shoes for 225 dolls, and 150 
pairs of women's shoes for 131 dolls. 2 dim. 5 cts. and lOO 
pairs of boys' shoes for 6 eagles 250 cents'. What was thd 
price of the men's, women's, and boys' shoes a pair? 

r Men's cost gt 25 cts. a pair. 
Ans. i Women's cost 87 i 
" L Boys' cost 02i 

11. How many times will a ship, that is 97 ktt 6 inchcr» 
long, sail her length, in the distance of 12800 leagues 10 
yards? Ans. 2079508 times. 

12. The sun is 95 millions of miles from the earth; and 
a cannon-ball, at its first discharge, flies about a mile in 7i 
seconds. How Ions would a cannon-ball be, at that rate, in 
flying from the sun|^ Ans. 22yrs. 2l6da. 12hrs. 40min. 

IS. How man/ strokes does a regular clock strike in ajl^ 
year? Ans. 56940. 

14. How long will it take to count a million, at fifty a 
minute? Ans. 13 da. 21 hrs. 20 min. * 

15. What is the difference between six dozen dozen, and^- 
half a dozen dozen ? Ans. 792. 

16. The forewheels of a wagon are 14 feet 6 inches, and ^ 
the hinder wheels 15feet 9incnes in circumference. How 
many more times will the forewheels turn round, than the 
hind wheels, in running 248 miles? Ans. 7167 times. 

17. Four merchants put into the bank, the sum of 14884 
dollars 75 cents; how much did each put in ? 

Ans. S721 dolls. 18 J cts. 
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18. A merchant bought 4 hhds. of tobacco, which weighed 
in all, 35 cwt. 3 qrs. at 5 cts. per pound. (Sorting and pack- 
ing stood him 5 mills a pound, and carriage to Baltimore, 
Q cents 5 mills a pound. How much does the tobacco stand 
in all, and how much per pound? 

Ans. 320 dolls. 32 cts. in all, and Sets, per lb. 

19. How long would it take a man to travel round the 
earth, (allowing no obstacles,} at the rate of 25 miles a daj, 
without intermission? Ans. 864 dajsv 



MECHANICS* AND FARMERS' 

dRfTHMETIC dJ^D ACCOUJV'TS. 

Many there be, who cannot get much education, such as 
apprentices, and farmers' sons. When I have such under 
my tuition, I always adopt this arithmetic and accounts, 
before they get as far as Division, owing entirely" to the 
length of time they are to remain at school. There are 
many of my scholars in this county, (Guernsey, Ohio,) who 
never had more than eight weeks ciphering, under my 
tuition, who can and do keep their accounts, and write 
promissory notes correctly. Knowing it to be useful and 
necessary to them, I always practise it, independent of any 
other dictates, than those of my conscience. 

The following will exercise the scholar in what he has 
gone through in part. 

Jl Tailor^s Account 



Mr. Richard Paywell 



To Jo|^N CoTLE, Dr. 



1827. 



May 


6 


a 


17 


a 


27 


ti 


31 


June 


1 


« 


8 


if 


(( 



To making a great coat 
« making a suit of clothes for your son 
making a surtout for yourself 
making a pair of pantaloons 
making a body coat 
making a vest 
expended of my own thread and silk 

Due me 2 






S cts. 


4 


25 


3 


75 


3 


93| 


2 


00 


5 


75 


1 


I2i 





50 



I 



Note. Mr. tigniaet Mster, or Master, and Dr. debtor. The Mr. ^i 
generally placed before the debtor's name, and Dr. after the creditor a 



name. 
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A 8hoemaker^8 •Account 



Mr. Thomas Hanna 



1827. 



To Banisl Bumgarn£r, Dr. 



May 


2 


4( 


5 


ti 


7 


a 


9 


u 


20 


ti 

« 


24 


(€- 


26 


(( 


31 


June 


I 


(( 


4 


a 




a 


13 


. (( 


15 


a 




a 


18 


* (( 


25 



To 

46 






(( 
(( 



1 pair of boots 

1 pair of shoes 
new feet to a pair of boots 
varnping and soaling a pair of shoes 

2 pairs of shoes for your wife 
1 pair of shoes for James 
mending a pair of shoes for John 
1 pair of shoes for George 
mending 4 pairs of shoes 
makinjg a pair shoes for self, you 

finding the leather 
1 pair of boots for Charles 
mending 2 pairs of shoes, and a 

pair of boots 
1 pair of boots for Georgje 

3 pairs of coarse shoes for workmen 

Due me S 



\ 



S cts. 



5 


00 


2 


00 


2 


25 





374 


3 


no 


1 


00 





18J 


1 


50 


1 


I2i 





75 


3 


124 


1 


874 


2 


6-24 


4 


50 


1 



A Tanner^s Recount. 



Mr. John Cash 



kV 



To Richard Leatheqall, Dr. 



182?;. 



May 

ti 

June 

u 



8 
14 
18 
26 
30 
6 
9 
12 
16 



To half a side of soal leather, weight 
24 lbs. at 31 i cts. per lb. 
^< a quarter kipskin 
^ 14 lbs. ^oal leather, at SO cts. per lb. 
** half a calfskin 
^ leather for a pair of boots 
<^ upper leather for a pair of shoes 
'^ harness leather 
^< 2 calfskins 

i< 2 pairs, of half soals,^ per your order 
" a quarter kipskin. 

Dtten» S 



s 


cts. 





874 


1 


624 


2 


Sli 


50 


3 124 


S 


874 


; 


31^ 


1 1 


124 




so 
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Ji Saddler^s •Account. 



Mr. Thomas Upright 



To William Skinner, Df. 



1827. 




Maj^ 


6 


To 


ii 


12 


a 


ti 


18 


a 


«( 


26 


a 


ti 






a 


26 


<6 


June 


1 


(( 


(( 


6 


ii 


€« 


8 


ii 


a 


14 


a 


a 


16 


a 


•'( 


120 


iA 



To a new saddle for yourself 
a new saddle for jour wife 
mending 2 old saddles 
4 working, or blind bridles, at 

gl 62icts. each 
2 new collars, at gl S7i cts. each 
mending 2 old collars 
2 new bridles, at gl 87j cts. each 
mending 2 old bridles 
2 new girths and a surcingle 
mending saddlebags 
a wagonwhip 

Due me 



*8 Blacksmith^s Account, 



8 cts. 



16 

20 

1 






1 






00 
00 

62A 



87J 
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Mr. George Monbyhan 



1827- 



To Jaoob Barton, Dr. 
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To shoeing 2 horsea 
" 4 removes 

mending a logchain 

sharpening plough-irons 

making an axe, iron and steel yours 

repairing an old axe 

repairing a scythe 

steeling and tempering mason tools 

putting iron hoops on a well-bucket 

making a chain for the same 

meoding drawing-chains 

Due me 8 
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Mr. Thomas Rbadypay 



1827. 



May 


5 


To 


6i 
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To John M'Mulliv, 

To 4 spinning wheels, at S3 75 cts. eaeh 
^ 3 doz. weaver's spools 112 per doz. 
mendins 6 chairs, at 3Hcts. each 
2 new uyers, and teething a pair 
a new woollen wheel 
a new check reel 
repairing an old wheel and reel 

Due roe 



S 



•9 Carpenter^s dccwmU 



1827. 



JJaj 

4ft 
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Mr* William Banker 

To William Robinson, Dr. 

S cts* 
To laying 650 feet of flooring, at 

SI 25 cts. per 100 ft. , 

<^ making, hanging, and fitting 3 doors 
(^ making 14 twenty-four light sash- \ 

es, at 6| cts. a li^ht 5 

^' partitioning a room off the kitchen 
<< m^jking a door for said room 
<^ making a kitchen table 
<< shingling your new bouse 

Due me 
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56 
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A Laborer^s Jiccount. 



Mr« Thomas Pleiitt 



1827. 



To John Nsbdt, 



May 
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tt 




tt 


9 


tt 




tt 


16 


tt 


26 


June 


I 


tt 


6 


« 


M 



tt 

tt 
tt 



To 4 days chopping wood, at 37i cts« 
per day 

5 days ploughing corn groand^ at 
50 cts. per day 

6 days thrashing wheat, 56^ cts. a day 
5 days planting com 31 i 

^ 3 days driving wagon 56^ 
<< 5 days attending masons 37i 
<^ 8 days mowing hay 56i 

Pue me S 



Dr. 

S cts. 



Dr. 


S cts. 
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to 
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•fi Farmer's Jiecount 



Mr. Jonathan Patmonbt 



1827. 



To John Farmer, Dr. 

% cts. 



may 
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16 




24 




26 
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To 4 bushels corn, at 3Ucts. per bushel 
" 6 bush, potatoes 25 " 

<' 8 pounds butter, at 6icts. per lb. 
(< 10 dozen of eggs, at 4 cts. per dozen 
« 2 tons 5 cwt. of nay , at 25 cts. per cwt. 
" too pounds of flour 
<( 8 dozen of chickens, at 6|cts. apiece 
(^ cabbage and beets 
« 24 pounds hog's lard, at 3 cts. per lb. 
<< 12 gallons soap, at 182 cents per gal. 

Due me S 
Jnotker. 



50 



Mn Timothy Goodpay 



To Robert Industry, Dr. 



1827. 

2 
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14 
s&O 
26 
29 
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16 
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<4 
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44 



To 4 days ploughing, at S^ 25 cts. a day 
« S days hauling wood 1 12^^ " 
" 6 tons of hay, at 18 j cts. per cwt. 
<^ a fat cow 
« a veal calf 

« 4 fat sheep, at g2 6icts. apiece 
" a two-year-old colt 
ii 5 days hauUng stone, at %\ per day 
^ 2 days hauling tobacco 

** Due me 8 
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The learners are to observe, in drawing off. or furnishinc 
their accounts, that the two dots, thus, (*') under May, and 
under To, is a clerical and mercantile style of repeating 
the word, under which those dots are placed, a»d signifies 
that May is continued on, until the month June is wrote 5 
and the two dots under To, are to be continued as far as 
the accounts run. The two dots signify, that May, Jun«, 
and To, are made mention of, as it would appear unneces- 
sary to repeat those words at full length, as oftea as is 
required. 
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Examples of Promhsary ^otes, Receipts and Orders, 

r On demand I promise to pay Mr. John Moneyless, or 

^ order, the sum of fifty dollars, for value received this 9th 

day of June, I82r. Thomas Debtor. 

Six months after date, I promise to pay Mr. Thomas 
Goodman, or order, the sum of twenty dollars and fifty 
cents, for value received this 9th day of June, 182r. 

Jam£s Credit* 



X 



^ Ji Joint ^ote. 

Six months after date, we jointly or severally promise to 
pay Mr. George Trusty, or order, the sum of 10 dollars 
37i cents, for value received this 9th day of June, 1827. 

John Needy, 
Henry Ditto. 

•fl Receipt in part payment. 

Received of Thomas Tenant, the sum of thirty dollars, 
on account, this I6th day of June, 1827. 

John Reobivbr. 

Ji Receipt in full. 

. Received of David Ballantine, the sum of fiv^ hundred 
' , dollars, in full of all demands whatever to this date, June 
i 'XS ^^^» 1827. Thomas Monbyman^ 

' Orders, 

Mr. John Lender, 

Sir— -Please lend me your wagon a few days, and I 
} will return you the like favour another time, if in my power. 

^ . Yours, &c. 

( June 16th, 1827. Thomas Borrowbr.l/^ 

Mr. Henry H. Evans, 

Sir— Please send me by the bearer, (John Carefull,) 
twenty pounds of iron, and two pounds of steel, and I will 
pay you the next time 1 go to town, which will be in a few 
weeks hence. Yours respectfully. 

Thomas C raver. 
Monday, 4th June, 1827. ^ 

KoTS. When yoa draw a promistory note, be sure yoo always write, or 
order, otherwise the note is not transferable, as oo person can recover it by 
law, but the person in whose favour it is drawn. When the words, on ac- 
count, are written io a receipt, they shew that the money then paid, is only 
a part of the debt. Orders may be drawn in many forms, aQeordii^ to dio 
naiore of the aaie } bat ia all cases they shoald be briefly drawn. 
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SECTION !!• 
TIIE GOLDE^rnULE, OR RULE OF THREE DIRECT. 

This Rule has three numbers given to Und a fourth, which 
shall bear the same proportion to the third, as the second 
does to the first Two of the given numbers in your ques- 
tion are always of the same name or kind, and the other is 
of the same name of the fourth, or number sought, which is 
the answer. The first number is often known by the word 
JjT, or At. The third is a demand, and is known by the 
words, What will. What cost^ How'much^ How far. Sec 
The first and third words are always placed before the first 
and third numbers, in the given question. 

Rule. Write the word if, or At, down first, and place 
your numbers to the right hand of If, or At, so that the first 
and third numbers will be of the same name or kind, and 
the second number of the same name as the answer. Bring 
the first and third numbers, or terms, to the least denomi* 
nation mentioned in either, and the second term or number 
to the least detiomination in it. Then multiply the second 
and third numbers together, and divide that product by the 
first term or number, and the quotient will be the same 
^ame or denomination you left the second in, and is the 
answer to the question, which is the fourth term, or number 
sought, and may be reduced to a higher name, yet retaining 
the same value. Or, divide the second number by the first, 
and multiply the quotient by the third, and the product will 
be the answer. Or, divide the third number by the first, 
and multiply the quotient by the second, and the product 
Vf'iW be the answer. Or, divide the first number by the third, 
and the second by that quotient, and the last quotient will 
be the answer. 

EXAMPLES. 

1. If 8 cents be paid for a pound of sugar, how much must 
I pay for 1 1£ lbs. at that rate P Ans. 8 dolls. 96 cts« 

lb. ctt. Iba, 
If 1 : 8 : : lis 

8 

Ans. 896 ett. Or 8 ddls. 96 ots. 

2. If 8 dolls. 96 cts. be paid for ItSlbs. of sugar, what is 
that a pound, at that rater Ans. 8 cents. 

3. If 1 paid 8 dollars 96 cents for 112 lbs. of sugar, what 
Quantity can I get for 8 cents, at that rate? Ans. 1 lb. 
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4. How much corn can I get for 100 dollars, at the rate 
of 25 cents a bushel ? Ads. 400 bushels. 

5. Paid 100 dollars for 400 bushels of corn ; what is that 
a bushel? Ans. S5 cents. 

6. Bought 400 bush, of corn for tOO dolls, what quantity 
can 1 get, at that rate, for £ dimes b cents? 

Ans. 1 bushel* 

7. If I work for 50 cents a day, how much is my wages 
at the end of 6 months, (deducting S6 days for Su^ndays,) 
allowing the 6 months to be 18$ days? 

Ans. 78 dolls. 50 cts. 

8. Paid 51 dolls. 6 cts. for a flock of sheep, at 1 dol. 1 lets* 
a head ; bow many did I buy? Ans. 46. 

9. Bought 3 hhds. of sugar, each weighing 8 cwt. 1 qr. 
IS lbs. at the rate of 7 dollars 26 cents per cwt. What did I 
pay? Ans. 182 dolls. 1 ct. 8 m. 

10. What will 4 cwt. 2 qrs. 8 lbs. of iron come to, at 48 
cents for 4 pounds? Ans. 61 dolls. 44 cts. 

11* What will S961bs« of pork come to, at 2 cts. a pound? 

Ans. 7 dolls. 92 cts. 

12. If 20 bushels of oats last 4 horses 1 week, how many 
weeks will 100 bushels last them, at that rate? 

Ans. 5 weeks. 

13. Bought a piece of cloth for 33 dolls, at 75 cts. a yard ; 
how many yards were in the piece? Ans. 44 yards. 

14. A merchant bought 14 pipes of wine, and is allowed 
six months credit* but for ready money, gets it 8 cents a 
gallon cheaper. How much did he save hy paying the ready 
money? Ans. HldfoUs. 12ct8. 

15. When sugar is sold for 12 dolls. 32 cts. per cwt, how 
much can I get, at that rate, for 6 dollars 16 cents? 

Ans- 56 lbs. 

16. If 3 and 4 make 9, what will 8 and 6 make ? 

Ans. 18^ 

17. A loaded wa^on was sent by Mr. Rabe to Wheelings 
distant 40 miles, wno arrived at Wheeling 16 hours after 
his departure from Washington. At what rate per hour did 
be travel? Ans. 2 miles 4 furlongs. 

18. The same wagon returned empty in 10 hrs. 40 min. 
at what rate per hour did he travel ? 

Ans. 3 miles 6 furlongs. 

19. If a family of 10 persons spend 3 bushels of wheat ia 
a month, how many bushels will serve them, when they are 
SO in family? Ans. 9 bushels. 

20. What is cheese per cwt, when a pound costs 124 cts.? 

Ans. Udoliarf. 
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21. If lead is sold at 5 cts. a pound, what is $ cwt. worthy | 

at that rate P Ans. 16 dolls. 80ets. r 

S2. if 100 dollars gain 6 dollars interest in a jear^ how ^ 

much will 49 dollars gain in the same time ? -^ 

Ans. 2 dollars 94 cents. 

£3. How manj reams of paper, at l dollar 6 dimes 6 cts. ! 
1 dollar 9 dimes T cents, and 23 dimes i cent per ream, majr 

I get for 1057 dolls. 32 cts. and of each an equal number? 1 

Ans. 178 reams. :| 

24. When iron is sold for 67 dollars 20 cents a ton, what 1j 
is that a pound? Ans. 3 cents. H 

25. How much will a grindstone, 4 ft. 9 inc. in diameter, j 
and 9 inches thick, come to, at i dol. lo cts. per solid foot? 

Ans. 13 dolls. 96 cts.+ 

26. What will 18 cwt. 3 qrs. 14 lbs. of tobacco come tOf 
at 6 dollars the hundred pounds ? - 

Ans. 126 dollars 84 cents. 

27. If a man's yearly income be 1 186 dolls. 25 cts. how 
much is it per week? Ans. 22 dolls. 81 1 cts. 

28. If a man spends 3 dollars 25 cents a day, and saves 
496 dollars 50 cents at the end of the year, how much is his 
yearly income ? Ans. 1682 dolls. 75 cts. 

29. The distance from hereto Cambridge is 10 miles; 
' now, ho^ many steps will a man make in going to Cam- 
bridge, allowing he gains 18 inches each step; and how long 
will ne be in going there, supposing he makes 2 steps in 3 
seconds? ^nc 5 S5200 steps. 

^^^' I Length of time, 14 hrs. 40 min. 

30. I want to know the breadth of a river, running by the 
side of a castle, whose height I found to be 60 feet, from the 
surface of the water; and liaving a stick in my hand, just 3 . 
feet long, I set it up perpendicular, and it cast a shadow at 
the same time of 5 feet. Now, the shadow of the steeple 
-was 21 feet on the land, from the water's edge, where I was. 
What is the breadth of the river? Ans. 79 feet. 

31. If 60 gallons of water in an hour fall into a cistern^ 
containing 300 gallons, and by a pipe in the cistern, 30 gal- 
lons run out in an hour, in what time will it be filled ? 

Ans. 10 hours. 

32. A and B depart from the same place, and ^o the same 
way ; .but A ^oes 5 days before B, at the rate of 20 miles a 
day ; and B follows, at the rate of 25 miles a day. What 
distance must he travel, that he may overtake him? 

Ans. 500 miles. 

33. If the schooltax in this state be 5 mills on a dollar, 
what roost that man pay, who is taxed 820 dollars 50 cents? 
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54. How many more revolutions will the smaller wheels 
ofa wagon make than the greater, in goinx a mile, the cir- 
cumference of tlie larger ones 12 feet, and the lesser ones 
9 feet ? Ans. 146-| more. 

55. Bought a pipe of wineibr 84 dollars, and found it had 
leaked 12 gallons. I sold the remainder at 12 cents 5 mills 
a pint. Did I save myself? Ans. I gained SO dolls. 

36. Two men depart from the same place at the same 
moment, and one goes due west SO miles a day, the other 
due east 25 miles a day. How far are they apart the third 
day after their departure? Ans. 165 miles. 

sr. How niiuch corn, at SU cents a bushel, must Igivc 
for 150 bushels of wheat, at 56:^ cents a bushel ? 

Ans. 270 bushels. 

S8. What will 1 mile 6 furlongs 25 rods of the making 
of the turnpike road come to, at 2 dollars 3 dimes, and 250 
mills a rod ? Ans. 1491 dolls. 75 cts. 

39. If 250 men in a garrison consume 54 barrels of pork 
in six months, how many barrels will a regiment of 1000 
strong consume in the same time? Ans. 216 barrels. 

40. If 1 yard 2 quarters of cloth cost 7 dollars, what will 
an ell Flemish cost, at that rate ? Ans. 3 dolls. 50 cts, 

41. If a nMin'» yearly income be 1000 dolls, and he spends 
1 dol. 62i cts. a day, how much does he save at the year's 
end? Ans. 406dol]s. 87 jets. 

'42. If 2000 dollars were paid for 20 pieces of cloth, at the 
Mite of 12 dollars 50 cents for every live yards, how many 
yards were in each piece, allowing them to measure alike? 

Ans. 40 yards. 

43. What is the price of four pieces of cloth, containing 
24, 26, 27 and 31 yards, at 2 dolls. 25 cts. the ell English? 

Ans. 194 dolls. 40 cts. 

44. Bought three bales of gloves, the first bale contained 
S dozen dozen and 10 pairs, the second contained 7 score 
and 7 pairs, and the third contained a quarter of a dozen 
dozen and two pairs, at 25 cts. a pair. How much do they 
come to, and how many pairs had I ? 

A«« 5 Cost 8336 75 cts. 
Ans. 1^ 1347 pairs. 

45. A merchant in Baltimore failed in trade, and owed 
me, at that time, 2500 dollars, for tobacco I sold him ; but 
he sent me word, that his ettects and outstanding debts, 
when sold and collected, will enable him to pay his credit- 
ors 75 cts. per dollar* How much then am I to receive for 
my tobacco debt, and how much do I lose by the merchaiit 
fluting? Ans. I receive 9\B75^ and lose S625. 

F 
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46* A sets out from a certain place, and goes at the rate 
of £0 miles a day; Five days after, B sets out from the 
same place, and goes at the rate of t5 miles a day the same 
road. In how many days will he overtake A? 

Ans. SO days. 

47. If the earth, which is 360 degrees in circumference, 
turns round once in !^4 hours, how far are the inhabitants 
carried round in an hour living at the equator, a degree 
there being 69^ miles P Ans. 1642 miles 4 furlongs. 

48. Bought S hhds. of peach brandy, containing 60gallons 
d quarts, 6l gallons 2 quarts, 59 galfdns I pint, and 63 gal- 
lons 3 quarts 1 pint, at 6 dimes 40 cents for every 4 gallons. 
What is the whole amount? Ans. 61 ddlls. SU cts. 

49. How much will a quarter section of land come to now, 
the congress price per acre being only I dollar 25 cents P 

Ans. 200 dollars. 

50. If a man lays out 121 dollars 23 cents in tobacco, and 
thereby gains 39 dollars 51 cents, how much will he gain on 
400 lbs. weight, which cost 6 doils.P Ans. 1 dol. 95i cts. 



THE SIJ^GLE RULE OF THREE INVERSE. 

This Rule teaches, by having three numbers given, to find 
a fourth, which will have the same proportion to the second, 
as the first has to the third. When more requires less, .or 
less requires nM>re, the question is in this Uuie ; but when 
more requires more, and less requires less^ the question be« 
longs to the Kule of Three Direct. 

Hulk, btate your question as in the Rule of Three 
Direct, and multiply the first and second terms together ; 
then divide tlie product by the third term, and the quotient 
will be the answer, in the same name as the second number^ * 

EXAMPLES. 

1. If 6 men can mow a meadow in iA days, how many 
can mow the same in 4 days? Ans. 3b men^ 

da»f9, men* dant. 
If M : 6 t : 4 
6 

4)1U 
■ ■ 3 6 iDcn. . Ans* 

NoTX. The product of the third number, mnltipKed by th« tn»wer, will 
fat iitways equHl to the pioduoi of the fii-n roaJii|ilied b) the iccoiid, m 
Inverse Proportion ; and the firtt f.uo.ber, luultiplii li by the answer, wiU be 
equai to the aecond multiplied by the tlunl, in Direct ProportiOQ. 
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S. If 48 men build a wall in 24 dajti, how many men can- 
do the same in 192 days? Ans. 6 men. >v 

3. If 6 men can build a wall in 192 days, how many men 
will build the same in 24 days? Ans. 48. 

4. n 6 men, in 192 days, can build a wall, how many days 
will it take 48 men to do the like work? Ans. 24 days. 

5. In 24 days 48 men can build a wall, how many' days 
will 6 men be doing the same work ? Ans. 192 days. 

6. If I lend my friend 2000 dollars for 6 months, how 
long ought he to lend me 500 dolls, to requite my kindness? 

Ans. 2 years. 
r. If a footman performf a journey in 3 days, when the 
days are 12 hours long, ho^ many days will he require, of 
9 hours long, to go the saf|^ journey? Ans. 4 days. 

8. If too workmen complete a piece of work in 12 days, 
how many are sufficient to do it in 3 days ? 

Ans. '400 men. 

9. What number of men must be employed to finish in 5 
days, what 15 men would be 20 days about? 

Ans. 60 men. 

10. Wl^i^^ngth of bof^^d, that is six inches wide, will 
make a sqiflm foot ? Ans. 2 feet. 

11. If 30 bushels of wheat, at 50 cents per bushel, pay a 
debt, how many bushels at 75 cents will pay the same debt? 

Ans. 20 bushehsr 

12. If 8 boarders drink a barrel of beer in 12 days, how 
long would it last, if 4 more came among them ? 

Ans. 8 days. 

13. There is a cistern having a cock, which wilt empty it 
in 12 hours. I demand how many cocks of the same size 
there must be, to empty it in 15 minutes ? 

Ans. 48 cocks. 

14. If a piece of silk be 3 ells Flemish wide, and 4 ells 
Flemish long, I want to know how many yards it will take 
to line it, of stuft'that is three-quarters of a yard wide ? 

Ans. 9 yards. 

15. How many yards of baize, three-quarters wide, will 
line a great coat, that has 12 yards of forest cloth in it, of 
half a yard wide ? Ans. 8 yards. 

16. There are 650 men stationed in a garrison, and their 
provisions are calculated to last them two months. How 
many men must leave the garrison, that the provisions may 
last what remain five mon&s ? Ans. 390 men. 

17. What sum of money will gain as much interest in a 
month, as 400 dollars will gain in 12 months, at the same 
interest? Ans. 4800 dollars. 
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18. There was a certain building raised in 8 months, bj 
120 workmen; but, bj a violent storm and inundation^ the 
building was demolished. It is to be rebuilt in £ months; 
i demand how many men must be employed about it ? 

Ans. 480 men, 

19. What distance will 15cwt. be carried, when 2cwt* 
was carried 150 miles for 5 dollars ? Ans. SO miles. 

£0. What length of board, that is 9 inches broad, will 
measure 8 square feet P * Ans* 10§ feet. 

Questions in Direct and^Inverse Proportion. 

1. An eagle and a cent just thoKscore yards did buy, 
How many ells Flemish for ^een dimes had I P 

Ans. 1 1 ells Fl. 2qrs. 3 na.+ 
S. A ship's company of £0 sailors is supposed to have 
provisions enough to last their voyage, at the rate of l£ oz« 
per day, when they pick up a crew in distress, of 4 persons. 
What will the daily allowance then be> and what is dimin* 
ished off each former allowance P 

Ans. lOoz. daily allowaiu^^ and 3oz.JkaLinished. 
S. A merchant bought a certaii{ quantity^Rroadclothy 
and baize, which cost 3£4 dollars* ^ The quantity of broad- 
cloth was 50 yards, at 3 dollars 60 cents a*yard ; and for 
every 5 yards of broadcloth, I had 9 yards of baize. I de- 
mand how many yards of baize he nad^ and what it cost 
bim per yard P 

Ans. 90 yds. and cost 1 dol. 60ct8. a yard. 

4. I was looking on my watch one evening, when it thun- 
dered hard, and observed a flash of liehtning, and in 8| sec. 
after, 1 heard the explosion. How rar was it off where I 
then stood P * Ans. 1 mile 6 fur. 28 per. I yd. 2 ft. 

5. What is the weight of a pea of a steelyard, wnich being 
suspended 40 inches from the centre of motion, will equi- 
poise 300 lbs. suspended at the draught end, one-half of an 
mchP Ans. dibs. 12 oz. 

6. Suppose a larjge wheel in machinery to contain 60 cogs, 
and a smaller one m it 42 cogs, in how many revolutions of 
the larger wheel, will the lesser wheel gain 200 revolutions? 

Ans. 466|. 

7. A seller of liquors retailed a pipe of wine, containing 
120 gallons, with a measure that was round, on examini^ion, 
- - ■■ - — " ' -,.-....- 

* Sir laaae NewtOQ allows lOQnd uninterrupted to dj at the rate of Hit 
ftei per teeond. Whenever yoa see the flash of lightning, yoa never will 
get hurt by the eiplonon that follows, as the flash and explosioa occur at the 
same instant. 
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to be deiici«Rt one gill of the standard meawre of la gallon. 
How manj of &ttch gallons did the pipe of wine measure^ 
and how much did he cheat his customers ? 

. 5 ^^P® ^^ ^^"® contained 12S gal. S qt». 
^^' / Cheated his customers 3 gal. 3 qts. 

8. Admit the hinder wheels of a wagon to be 12, and the 
forewheels 8 feet in circumference, how far will that wagon 
travel by the time the lesser wheels go round 500 times 
more than the large ones P 

Ans. 2 mifes Sfur. 7 per. 1 yd. 1 ft Cine. 

9. In a wi^on, whose large wheels are 12 feet, and the 
smaller ones 8 feet in circumference, how many more revo«> 
Ititions do the smaller wheets make than the larger ones, in 
going 2 miles S furlongs 7 perches 1 yard 1 foot 6 inches? 

Ans. 500 revolutions, 
to. When flour is sold at a dollar the 100 lbs. what is the 
iirst cost of a dozen of cakes, each weighing, »ne with an- 
other, 8 oz. allowing the bread to be in proportion to the 
flour, as 4 to 3; and what ought the selling pricerto be, 
allowing the flour to be to the bread, as 3 to 4 ? 

Ans. 4icts. first oost, and Gets, the selling price. 
II. How much laad in length that is £0 rods wide, will 
make 4 acres? Ans. 32 rod Sv 



THB DOUBLE RULE OF THREE DIRECT^ 

« 

This Rule teaches at once te> solve such questions as re- 
quire two or more statings in simple proportion^ whether 
direct or inverse. In this Rule, there are always five terms 
or numbers given to find a sixth. The three nrst terms or 
iiambers are a supposition, the two last a demand. 

To find whether in direct or inverse proportion. 

Rule, l-n stating the question, place the terms of the 
supposition^ so that the principal cause of loss, gain or 
action, possess- the first place ; that which signifies time, 
distance of places &e; in- the second place; and the remain- 
ing term ifi* the third place. Place the terms of demand 
under those of the same kind in die supposition. 

If the blank place, or terni^ sought, fall under the third 
term, the proportionals direct Then multiply the fii^t and- 
second terms together for a divisor, and the other three /or 
a dividend. But if the blank fall under the first or secondt^ 

y2 
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A- 



term, the proportion is inverse. Then maltiplj the third 
and fourth terms together for a divisor, and the other three 
for a dividend) and the quotient will be the answer. 



EXAMPLES. 



• ';. 



httk 



1. If 7 men can make 36 rods of the turnpike road in 5 i 
days, bow many rods can 18 men make in 14 days? ' ) 

Ans. 432 rods. < 

2. If 100 dollars in 12 months gain 6 dollars interest^ 

how much will 500 doHars gain for the same time ? i 

Ana. 30 dollars. 

3. If 500 dollars in a year gained 30 dollars interest, how 
much will 100 dolls, gain for 12 months? Ans. 6 dolls. 

4. If 20 bushels of corn are sufficient for 9 persons 5 \ 
months, how many bushels will serve 4 persons 12 months? 

Ans. 214 bushels. 

5. If 8 men build 24 rods of brickwork in 6 days, how I 
many men will build 18 rods in 3 days? Ans. 12 men. 

6. (f 400 dollars in 7 months gain 14 dollars, what is the i 
rate per cent per annum ? Ans. 6. 

7. What principal, at 6 per cent, per annum, being put to 
interest, will gain 14 dollars in 7 months? 

Ans. 400 dollars. 

8. If too dollars in a year gain 6 dollars, how long will 
400 dollars be in fining 14 dollars? Ans. 7 months. 

9. If 12 bushels of oats suffice 20 horses for 20 days, how 
many bushels are sufficient for 60 horses 36 days ? 

Ans. 64f bushels. 
%■ 10. If 20 cwt. be carried 50 miles for 24 dollars, how 
much must be given for the carriage of 40 cwt. 100 miles ? 

Ans. 96 dollars. 
11. If 14 dollars interest is gained by 400 dollars in 7 
months, what sum will gain 6 dollars in 12 months, at the 
same rate? Ans. 100 dollars. 

- 12. What is the interest of 947 dollars for 294 days, at 
5 per cent, per annum? Ans. 38 dolls. 13 cts. 9 nu 



THB DOUBLE RULE OF THREE mVERSB. 

!• If 3 dolls, pay 8 men for 3 days work, how many days i 

IB^st 20 men work for 40 dollars? Ans. 16 days. 

2. If 4 men are paid 20 dolls, for 3 days work, bow many 
days must 16 men work tor 300 dolls.? Aas« Hi days. 
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5. If 8 men can reap 80 acres of grain in 12 days, how 
many men can reap 100 acres in 5 dajsP Ans. 24 men. 

4. IF 8 men can reap 80 acres of grain in 12 days, how 
many days will it require 24 men to reap 100 acres ? 

Ans. 5 days. 
5* If 5 dimes are paid for the carriage of 200 lbs. for 40 
miles, how far may 20200 lbs. be carried for 60 dolls. 60 cts.? 

.Ans. 48 miles. 

6. If 30 men can^perform a piece of work in SO days, how 
many men will accomplish another piece of work, four times 
as larse, in a fourth of the time? Ans. 480 men. 

7. If 8 men can build a wall 20 feet long, 6 feet high, and 
4 feet thick, in 12 days, in what time will 24 men build one 
200 feet long> 8 feet high, and 6 feet thick? 

*An8. dOdayar. 

Promiscuous ^lestions, 

1. If the carriage of 5cwt. 3qrs. 150 miles, cost 24 doI« 
lars 58 cents, what must be paid for the carriage of 7cwt. 
2qrs. 25 lbs. 64 miles, at the same rate ? 

Ans. 14 dolls. 8cts, 6m.+ 

2. If the carriage of 8 hhds. of tobacco, each weighing 
IScwt. 2qrs. 60 miles, cost 100 dollars, what must be paid 
for the carriage of 40 barrels of shad, each weighing 3 cwt« 
3 qrs. 300 miles, at that rate ? 

Ans. 578 dollars 70 cents. + 

3. If a footman travels 240 miles in 12 days, when the 
days are 14 hours long, in how many days will he perform 
a journey of 720 miles, when the days are 1 8 hours long? 

Ans. 28 days. 

4. If a pound of thread make 2 yards of eloth 6 quarters 
wide, how many pounds of thread will a piece of cloth 44 
yards long, and 5 quarters wide, make ? 

Ans. 18^ pounds. 

5. In a pile of wood 300 feet lone, 8 feet hieh, and 4 feet 
broad, how many cords are there, if a cord by law measures 
8 feet in length, 4 feet wide, and 4 feet high ? 

Ans. 75 cords. 

« 

6. If 4 lbs. of woollen yarn make 12 yards of cloth 5 qrs* 
^itie, how many pounds will it take to make 100 yds« long» 
and 4 qi-a. wide ? Ana« 26| lbs. 
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SECTION III. 

VULGAR FRACTIONS. 

Vulgar Fractions are broken Dttinbers of an unit« or whole 
number, and are represented or shewn bj two numbers, one 
placed above the other, with a line drawn between them, as 
^9 h h sigt^ifying ^ ^^1^9 three-fourths, five-sixths of an unit, 
or whole number. The figure above the line is called the 
niiitt«ra^or, and that below the line is the denominator. 

The denominator shews how manj parts the integer is 
divided into, and the numerator shews how many of those 
parts you have. The denominator is a divisor in division, 
and the numeratot' is the remainder, after the quotient is 
sought. 

Fractions are said to be in their lowest terms, when they 
are expressed by the least numbers possible, as i, | ; but if 
|||, they are not at their lowest, as 2 will divide the nume- 
rators and denominators of both, and bring them to be equal 
to I, i, which are their lowest terms possible. Vulgar Frac- 
tions have four names given them, by which they are known, 
viz. proper^ improper^ compound and mixed. 

A proper fraction is when the numerator is less than the 
denominator, as i, f , 4, |, &c.' 

An improper fraction is when the numerator is equal to> 
or greater than the denominator, as ^ 4. f , |, |, -f^y ^^* 

A compoundk^fi4kcliini(H9te fraction of a fraction, as i of |, 
|of|,|of|.,&c. 

A mixed fraction is a whole number, and a fraction an* 
nexed to it, as 6icts. 12^ cts. 18|cts. &c. 

REDVCTI03>r OF FRJICTIOJ^. 

To reduce a fraction to its lowest terms. 

RuLB. Divide the greater term by the less, and that 
divisor by the remainder, till nothing be left : the last divisor 
is the common measure, by which divide both parts of the 
given fraction, and the quotient will be the answer, fir,, 
divide the terms of the given fraction by any number which 
will divide them without a remainder, and the quotient 
again in like manner, and so on, till there is no number, 
^ater than 1, which will divide them; then the least terai 
IS found. 
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BXAMPLB8. 



1. Reduce ^^ to its lowest terms. Ans. 4, 

56U68^S Here 56 is the common measure, which 

168 divides both terms without a remainaen If 
^^__ ciphers be at the right hand of both termd, 
cut off an equal number from both. 

5. Reduce 4 to its lowest terms. Ans. f 

3. Redi^ce •/^ to its lowest terms. i 

4. Reduce y\ to its lowest terms. j 
"5. Reduce ^7^7 to its lowest terms. ^^ 

6. Reduce f|f^ to its lowest terms. i 

To reduce an improper fraetion to a whole or mueed number^ 

Rule. Divide the numerator by the denominator, and 
the quotient will be the whole number, and the remainder 
Tou set over the divisor, (if any there be,) for a numerator. 
The whole number found, and that fraetion after division, 
will be the answer* 

EXAMPLES. 

1. Redhce ^^ to its proper terms. Ans. d} 

5. Reduce V ^^ ^^ proper terms. d| 

3. Reduce y to its proper terms. 3 

4. Reduce y/ to its proper terms. 4 

5. Reduce ' j-^ to its proper terms. S7 
& Reduce 'V^ to its proper terms. 831^ 

7. Reduce ^y^^ to its proper terms. 6130 

To reduce a mixed number to an improper fraction. 

Rule. Multiplv the whole number by the denominator 
of the fraction, and add the numerator to the product for a 
new numerator, under which place the given denominator. 

SXAMPLES. 

}., Reduce Si to an improper fraction. Ans. |- 

■St. Reduce 6^ to an improper fraction. ^-^ 

. 3. Reduce 9f to an improper fraction. ^^ 

4. Reduce S7i to an improper fraction. V 

5. Reduce 6ii to an improper fraction. ^|' 

6. Reduce 87| to af improper fraction. ^^' 
7* Reduce 146f to an improper fraction. ^4^ 
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To find the hast comuMn muUtpU^ or denominaior. 

HuLB« Divide the given denominators by any number 
that will divide two or more of them without a remainder, 
and set the quotients and undivided numbers underneath. 
Divide these quotients and undivided numbers by any num« 
ber that will divide two or more of them, as before, and thus 
continue, till no two numbers are capable of being divided. 
Multiply the last quotients and divisor, or divisors, together, 
and the product will be the least common denominator re-^ 
quired. * 

BXAMPLB. 

What is the least common measure of |, }, |, j-, hhi' 

2) 3 4 5 6 7 8 9 

a) 3358749 

9) 1 ^ 5 1 7 4 3 

115 17 8 3 

r 

35 
8 

70 
3 

SIO Prodoet of all the undivided nambenk 

480 
3 

1260 
Adi. 2520 Least eommon measare. 

To reduce several fraefione to others^ that shall have one 
eommon denominator^ and^etiU retain the same value. 

KuLH. Reduce the given fractions to their lowest terms ; 
then multiply each numerator into all the denominators but 
its own, for a new numerator, and all the denominators into 
each other for a common denominator. 

EXAMPLE. 

Reduce |, |, i, !» to a common denominator. 
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5x3x4x8&828S cotnnion denominaton 

^ numerator 1 xSX4x8« 96 tb^ numerator for |«^V^ 
|.numerator 2x4x8x3^192 the numerator for |s=^|| 
i numerator 1x8x3x3= 72 the numerator for i=/y\ 
I numerator dx4x3x3«=108theLnumerator for|s=m 

Jt more prtcise way for finding a new numerator for a 

common denominator* 

AXAMPLE. 

1. Reduce ^, |, i, |, to a common denominator. 

3)^88 common denominator) as shewn before* 

I equal /^^ 3)288 comVdenom. 

T I ^JJ 96 a new numerator for 4 

i equal ^/^ 2 ^ 

I equal ^f |- 

192 a new numerator for | 

4)288 com. denom. 8)^88 cOm. denom« 

72 "s6 

1 S 

72 numerator for J ^08 numerator for | 



RuLB for the above method. Divide each denominator 
separately into the common denominator, and multiply tiie 
quotient Dj the numerator belonging to the denominator 
joif divide, and the product will oe a new numerator for 
the common denominator. 

2. What is the least number that can be divided by the 
nine digits separately, without a remainder? 

•Ans, 2520* 

To reduce a compound fraction to a eingle one* 

Rule. Multiply all the numerators together for a new '* 
numerator, and ail the denominators for a new denominator. ' 

t^uch figures as are alike in the numerators and denomi-> 
nators may be cancelled. 
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V 

1. Reduce §^ of f of f to a single fraction. 



;=90 9 J 



£X4X5«' 

the first part of the Rule* 
3X5X6: 



I 

i 



By the cancelling method. 

Numerators 2x4x5'as8 4 

Denominators 3 x 5' x 6s 18 9 

NoTi. The two 5't thus marked ' are omitted. 

2, Reduce ^ of j of f of f to a single fraction* 

Ans. ^^. 

'3. Reduce | of f of | 6f | to a single fraction. 

Ans. ^V 

4. Reduce { of f of | of •}! to a single fraction. 

Ans. \^» 

To reduce a fraction of one denomination to the fraction 
of another, but greater, retaining the same value* 

Rule* Make it a compound fraction, by comparing it 
with all the denominations between it and that to which it 
is to be reduced. Reduce this fraction to a single one. 

BXAMPLKS* 

1. Reduce i of a cent to the fraction of a dollar* 
iXT*7=¥^ Ans. Or, J of r^s=^ Ans. 

2. Reduce i of a cent to the fraction of a dime# 

3. Reduce j of a dime to the fraction of a dollar. i 

Ans. ^» 

4. Reduce | of a dollar to the fraction of an eagle. 

Ans. ^*y. 

5. Reduce | of a pennyweight to the fraction of a pound 
Troy. . Ans. ^^. 

6. Reduce ^ of a pound Avoirdupois to the fraction of a 
hundred weight. Ans. j^^. 

7. Reduce i of a pint to the fraction of a gallon. 

^ Ans. "rjf 

8. Reduce | of a quart to the fraction of a hogshead. 

Ans. ^J^. 



9. Reduce | of a minute to the fraction of a day. 



Afts. -^ 
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to. Seduce } of a da; to the rraction of a month. - 
Adb. a. 

1 1. Reduce J of a day to the fraction of a year. 

Al>8. tAiT* 

12. Reduce i of a week to the fraction of a year. 

.Ana. fi^ 

To Tidue* tha fraetiott of one dmomi«atton to that of 
anotfur, out Uu, retaining the lamt value. 

RvLx. Altiltiply tiie numerator ity the parts of the de- 
nominator between it and that to nhich it is to be reduced, 
for a new nuroetator, and place it over the given denomi- 
nator, which rednce to its lowest terms. 

aXAHFI-KS. 

I. Reduce ^^ of a dollar to the fraction of a «eEFf. 

5i^xH*-m=^ Ana. 
3. Reduce :^ of a dime to the fraction of a cent. 

Ans. H 

3. Redace ^ of a ddlar to the fractioD of a dime. 

Ans. j. 

4. Reduce ^ of an eagle to the fraction of a dollar. 

Ana. j. 

5. Redace^^ofapoandTroytothefractionofapeDny- 
veight. Ans. ^. 

6. Reduce -^ <tf acwt. to the fraction AT a ponnd Avoir* 
ilupois. Ana. 4. 

T. Reduce '^ of a gallon to th* 

e. Reduce ^ of a hogshead t 
9. Reduce j^ of a day to the 
ID. Rednce ^ of a month to tl 

II. Reduce f'^of ayear to i 
IS. Rednce ^^ of a year to th 



To fiad the valna of a frnctvm 1 

inte^r. 

Ruli. Holdply the nuroerati 

4he integer, and divide by the dei 
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SXAMPLB8. 

1. What is the value of j of a dollar P 

One dollar = 100 cts. x 3=300-f-4=75 cts, Ans. 

S« What is the value of i of an eagle ? Ans. 5 dolls. 
.3. What is the value of i of a dime? 

Ans. 2 cents 5 mills. 

4. What is the value of i of a cent? Ans. 5 mills. 

5. What is then^alue of i of a ton ? Ans. lOcwt. 

6. What is the value of f of a hogshead ? 

Ans. 42 gallons. 

7. What is the value of | of a pound Avoirdupois i 

Ans. ISoz. 

8. What is the value of | of a day? Ans. 16 hours. 

9. What is the value of | of a minute ? Ans. 40 sec. 

To reduce any given qtuintiiy to the fraction of a greater 

denomination of the same kind, 
Rui^B. Reduce the given quantity to the lowest denomi- 
nation mentioned, for a new numerator, under which set 
the integral part, (reduced,) to the same name, for ^ de«> 
noininator. 

EXAMPLKS. 

1. Reduce 75 cents to the fraction of a dollar. 

Set 75 cents over 100 cents, and * 

divide both by £5, and the quo- ^^)J^ ^ ^ j^^^ 
tientsarej. loo 

S. Reduce 5 dollars to the fraction of an eagle. 

Ans. i^ 
S. Reduce 9 cents 5 mills to the fraction of a dime. 

Ans. |« 
4* Reduce 5 mills to the value of a cent. Ans. i- 

5. Reduce lOcwt to the fraction of a ton. Ans. j.- 

6. Reduce 42 gallons to the fraction of a hogshead. 

Ans. |. 
7.. Reduce 12 oz. to the fraction of a pound Avoirdupois* 

Ans. f. 

8. Reduce 16 hours to the fraction of a day. Ans. |. 

9. Reduce 40 sec. tp the value of a Qiinut^. Ans. |. 

Tp reduce a vulgar fraction to a decimal of the same value. 

\ RuLK. Add ciphers to the numerator of the gives fraci. 
tion, and divide by the denominator. 
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EXAMPLES. 



a 


8 X 2« 16 


4 


6 X d « 18 


6 


4 X 5 = SO 


a 


3 X 7 = 21 


12 


3 Xll = 22 



! 



•» 



1. Reduce i to a decimal of the same value. Ana. ,$ 

2. Reduce i to a decimal of the same value. fiS 

3. Reduce j to a decimal of the same value. JS 

4. Reduce f to a decimal of the same value. ^8333+ 

5. Reduce | to a decimal of the same value. ,875 1 



ADDITlOJir OF VULGAR FJMCTIOJ^S. 

To add fractions that have the same common denominar 
tors. 

Rule. Add all the numerators togetlier, and divide the 
sum by the common denominator, and the quotient will be 
a whole number; and place the remainder, (if any there be,) 
over the divisor, for a denominator ; and place that fractioB 
on the right.hand of the whole number. 

XXAMPLBS. 

1. Add -^y ^, y'jf , and /^, together. 

Numerators, 24-3 + 5 + 7=s 17-4- 12sb1, and 5 remains, 
which I place over 12, the divisor^ making -/j, which 1 set 
down thus, 1^^, answer. 

2. Add ^, f , |, |, f , and J, together. Ans. 2i. 

3. Add tV» i't> -h^ tt» -h^ ^"^ A» together. 1 W. 

4. Add 11, II, |«, i|, and f|, together. SJ, 
5. ' Add jV, JI, JI, I J, and \ f , together. 9^, 

To add fractions ofdiffertnt denominators. 

Rule. Reduce the given fractions to a common denomi- 
nator, and proceed as in the last. 

U Add f , I, f , |, and ||, together. 

24 com. denom. 



97s-24»4^:ir Ads. 
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fi. Add i, |, f , |, and ||, together. Ana. S^. 

3. Add J, ^, ^^, ii, and ^, together. SJ>^ 

To add mixed numbers of diffluent denominators, 

RuLB. Add the fractions as in the last case^ and tke 
Integers as in whole numbers. 

EXAMPLES. 

1. Add Si, Tin 9^^9 and l|r, together. Ans. S4|i 

2. Add 7h 3|, 8^, and 21 }|, tc^ether. 40||^ 
S. Add 10|, 14j5j, 21^*, and 30||, together. 74- 

To add fractions of different denominations together. 

Ruz.Ef. Reduce them to their proper quantities^ as* in 
reduction^ and add- as before. 

1. Add i of an ei^U, anti f of a dollar together. 
i of an eagle s» g 2 50 cts. 

J of a dollar « 0^ jX»r=H^« 75cts. 

Ans. »3 25 i X V « V =350cts. 

2. Add ^ of a dollar, f of a dime/and i of a cent to- 
gi^ther. Ans. 84| cents* 

S. Add i of a;dollar9 ^ of a dollar, and | of a cent to- 
gether. Ans. 63/^ cents. 

4* Add I of a yard, | of a foot, and $ of a mile together. 

Ans. 1 540 yds. 2 ft 9 inc. 

5. Add^ of a week, iof adaj^ and^of an hour together. 

Ans. 2 dajs 14 j hours* 

6. Add I of a mile, and ^^ of a furlong together. 

Ans. 6 furlongs 28 poles. 
7* Add ^ of a ton to ^^ of a hundred weight. 

Ans. 12Gwt Iqr. 8 lbs. 12jVoz; 

8. Add i of a month, f of a day, | of an hour, ^ of a 
minute, and f of a second together. 

Ans. 15 (fays iOhrs. 45min. 20|sfec. 

9. Add I of a yard, and f of an ell Flemish toge&er. 

Ans. 1 yd. 1 qr. 

10. Add i of a hogshead, i of a gallon, and } of a ciuart 
together. Ans. 31 gal. 3qts. 1 pt 2 gills. 

11. Add.^ofayard, fof afoot^and for an inch t<^ether» 

Ans. 2 ft. 2|inc. 
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aUBTRJiCTIOJr OF VULGAR FRACTIOtfA 

Rule. Prepare the fractions as in addition, and take 
the lower numevator from the irpper, and place*, the differ* 
ence over the common denominator; 

When the lower numerator is greater than the upper 
nmnerator, you ^av, without reducing them to improper 
fractions, subtract the numerator of the lower fraction from 
the common denominator, and to that difference add the 
upper numerator, carrying 1 to the units' place of the lower 
wimie number; 

Also, a fraction may be subtracted from a whole number, 
by taking the numerator of the fraction from its denomi*^ 
nator, and placins the remainder over the denominator; 
then take 1 from the whole number; 

V 

Of a common dmomina£ori t 



From 
Take 


i 1 ^ 1 iV H n \i u 


i! !!! 


Ans. 


• 
Cf differmt dmomimtbrs. 


A i^ 


From 
Take 


i 1 4 f 1 * « 
i i i\ »V ^ ^ i 


n It 
1 1 


Ans. 


* * i i i 1 ! 


A .^ 


Of mixed numbers^ having a common denominator. 


Fi'om 
Take 


«i4| 3r6,v aooH S9»f 

IdSf S60ii 198ff 276} 
«1| 115 J m "4i 


9405I 

800k 


Ans* 


139 f 



Of dtver$ denondnoHoMf a$ii qualittf. . 

1. From 7 weeks take 9jV days. 

Aas» 5 weeks 4 days 7 b^s. 12 miii^. 

£• TlromSi dollars tftke S7i cents. 

Ans« 5 dollars 12} cenlfii* 



r 
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$. From 3 ,V eagles take 19| dollars. 

Ana. 13 dolls. t2i cts^ 
4. Pktiiii 3 tons take H cwt 

Aas. 2 tons 17 cwt. 2qrs. 
5* From 6| miles take 5f yards. 

Ans. 6 miles 5 fur. 39 poles. 

6. From%| yards take 1 rod. \ns. 3 jds. 9 inc. 

7. From ) onibogsheaid take H g;alk>ns. 

Ans. SO gallons 1 quart, 

8. From | of a hundred weight take | of a pound. 

Ans. S qrs. 27 lbs. 4 oz. 

9. From j- of a day take } of an hour. 

Ans. 20 hours 45 minutes.. 



MULTIPLICJiTrOJ>r OF VULOJiR FRACTIOJS^. 

RuLK. Reduce whole and mixed numbers to improper 
fractions, mixed fractions to simple ones, and those of difier- 
ent integers to the same; then multiply alt the numerators 
together for a new numerator, and all the denominators 
tos:ether for a new denominator; and if it be an improper 
fraction, bring it to a mixed one. 



EXAMPLES. 


r 


!• Multiply 1 by |. 


Ans. /; 


2. Multiply I by f 


s 


S. Multiply 1 by |. 


20 


4. Multiply » by i. 


1 


5. Multiply 2 by 2J. 


5 


6. Multiply 24 by J. 


li 


7. Multiply 2J by 2i. 


6i 


8. Multiply Si by |. 


6iV 


9. Multiply 21 J by 6|. 


mu 



DlViaiOJ^ OF TULGAR FR^CTIOJ^TS. 

RvLB. Prepare the fractions as before; then inyert tbe 
dtvisor, and proceed exactly as in multiplicattoo. 

BXAMPLBS* 

I* Divide i by i. 

Thus, 4x4«H$«2 Ans. 



^'"''^'^^^^^^'^I'^mmmmmmmmmmmKm 
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S. Divide ^^ bj |, Aiis» |. • 

3. Divide | by 4* i 

4. Divide If by |. f 

5. Divide -J by J.- i 

6. Divide 5 by 2}. 2 

7. Divide l|by |. Si 

8. Divide S^V by j. 8* 

9. Divide 6k by Sj. 2» 

10. Divide 135^ by 6f. 21* 



iir;ZE OF THREE IJ^ VULGAR FRACTIOJ^. 

RuLB. Prepare the fractions aa before taught ; then state 
your question, and invert the first term in tne proportion. 
Then multiply the three numerators together for a new 
numerator, and all the denominators together for a new 
denominator, and that will be the answer in t-he same name 
^^^th the second term. 

X BXAMPLBS. 

1. If 4 of a yard of muslin cost 37i cents, how much w^I 
A^\ yurds cost, at that rate? Ans. 23 dolls. 81 1 cts. 

2. Btiught I of a ship for 940| dollars; what is the value 
of the w^ole ship, at that rate? 

' Ans. 1567 dollars 91f cents. 

3. Sold 3| tons of iron for 152^^^ dollars; how much will 
ti pounds \:ost, at that rate? Ans. 3 cents. 

4. At 'J (£ a dollar a yard, ho\v much will 80 yards come 
to? ^ Ans. 60 dollars. 

5. If I pai4 1 i cents for 1 J herrings, how many can I get 
for 11 cents ?\ Ans. 11 herrings. 

6. Bought 3 hhds. of tobacco, each welshing 7| cwt. at 
the rate of 7i <ents a pound. How much does the tobacco 
come to? Ans. 195 ^^^ dollars. 

7. If i of a ship be worth 1000 dollars^ what part of h«r 
may be purchased for 800 dollars ? Ans. |. 



nULE OP THREE IMTEaSE lAT VULGAR RRACTIOjVS. 

Rule. Prepare the fractions, and state the question for 
inverse proportion ; then invert the third term, which is 
Tour divisor, and multiply the three numerators together 
lOr a new numerator, and the denominators t(^ether for a 
new deaomiaatoi>, and that will be the answer. 
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U How much cloth, that is | of a yard wide^ will line H 
jardS) that is t| yards wide? 

ifdt, yds. yd. 

As l| : 5i :: I Thus, Jxy x4=%V=«ie5^ Ans- 

2. If a man performs a journey in Si days, when the days 
are \9\ hours long, in how many days will he do it, when 
the days are 9| hours lon^^ Ans. 4/^^ days. 

3. When the days are 9| hours long, a man performs a 
journey in 4/,^y days* [n how many days will he do it, 
when the day&are i2^ hours lon^? Ans. 3^ diijs. 

4. If a man performs a journey m Si days, when the days 
are 12^ hours long, how long must the days be, when he 
will perform the same journey in Af^-j diays ? 

Ans. 9f hours. 

5. When a man performs a journey in A^f-j days, when 
the days are 9| hours long, how long must the dajs be^ 
when he will perform the same journey in S| days ? 

Ans. 124 hours, 
e. If the -I of 6 be 3, how much will be, the i of 20? 
C Direct Fropartion.J Ans* riJi 



^ECTION^ IV. 

PRJICTICE. 



RuLB. Practice is a contraction of the Rule of Three 
Direct, when the first number is 1, or a unit, ind is a con> 
cise method of calculating most questions ^hat occur in 
business, where sterling monej is reckoned ; and for which 
reason it was, and is called Practice. But ia this country, 
this Rule is almost useless^ for which reason, I will not give 
many questions in \U 

Multiply the Wiole humbers of the given numbers. t<^ 
gether^ and take aliquot parts for the rest. 



TABL£S. 



S cents is j\ of a dollar. 
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20 cents is | of a dollar.. 
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WBIOHTS. 




. 1 pound ts 1 17 of ft cwt. 


21 lbs. is 


^*, of ft tmU 


7 " iV " 


28 « 


i « 


14 « i ^ 


56 « 


i t 


16 « 4 •* 


84 « 


1 


MCAiSURBS. 




Igill is ,^, of a gallon. 


* 4 poles is 


jVofaforlwj 


1 pint . i « 


5 poles 


f " 


^ 1 quart J ** 


8 poles 


* * 


1 nail yV^'^^y^^' 


10 poles 


* " 


2 nails i ** 


20 poles 


i 

, 11. 


1 quarter i ** 


2 pints 


^1^ ofabusheL 


2 quarters ii ^^ 


1 quart 


A *^ 


t fiirkMig> f of a mile. 


. 2 quarts 


xV 


2 furlongs * * 


Ipecfc 


* •* 


4 furlongs | ** 


2 pecks 


i 
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1. What is the amount of 146 yardfe of cloth, at 1 dollar 
510 ccnte per yardi p 

146 yardi. 
1 50 

U« dollar^ «t I dollar per yard. ^ 
souls, is i 73 dollars, at 50 cents per yard. . 



Hm. St9 dolUrsi 

91' ct9. 

2. 264vanfsat 1 12 

3. 417 « 1 60 

4. S26j •< 1 87 

5. 514 « 3 20 

6. 370 « 3 50 

7. 492f « 2' 62i 

8. 312 «- 2 Sli 

9. 654 lbs. sugar 6^ 

10. 800i butter CT 

11. 362} steel 8 

12. 327 pork 44 



2 cts. 

Ans* 295 68 

250 20 

610 9Si 

1644 80 

1295 00 

1293 46J 

721 50 

40 874 

64 04 

29 02 

14 714 



9nen th» price U the ftacHtm^ fori of a OoUar, or a cwt. 
Rule. Multiply the given number by the numerator, 
and divide the product by the denominator, and the qtto^ 
ticnt will be the answer. 
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f 

1. What will 240 yards of cloth come to, at | of a dollar 
per yard ? 

240 
3 

720-^4»180 dollars. Ans; 

* 

2. What will 3 cwt. 2 qrs. 14 lbs. of sugar come tb, at -^ 
of a dollar per pbund ? Ans. 25 dolls. 57^ cts. 

3. What is the price of 4 cwt. and 16 lbs. of butter, at | 
of a dollar a pound ?. Ans. 58 dollars. 

4. What is the cost of 18 cwt. 3 qrs. of hay, at j^ of a dol- 
lar per cwt. ? Ans. 3 dolls. 75 cts. 

5. What is the amount of 23 cwt. 1 qr. 21 lbs. of iron, at 
4^ dollars per cwt. ? Ans. 101 dolls. 56j cts. 

6. Bought three barrels of salt, each containing 5 bushels 
2 pecks, at I of a dollar per bushel. What does the salt 
amount top Ans. 10 dolls. 3 U cts. 

7. Bought four boxes of tobacco |)ipes, the first two bo}Qes 
contained each 7h gross, and the other two contained each 
14 score 1 dozen and 4, at the rate of J of a cent for everj 
two iobacifi pipes. What is the whde amount P 

Ans. 10 dolls. 32 cts. 

8. Sold 17 cwt. 3 qrs. 19 lbs. of sugar, at 10 dolls. 94 ct?; 
per 112lbs. How much is the amount P 

Ans. 196 dollars 4 cents. 

9. Bought six hampers of cheeses, each hamper contained 
eight cheeses, and each cheese Weighed t2ilbs. at 6|dolU. 
the 112 lbs. How much is the amount of the cheese P 

^hs. 36|- dollars. 

10. What is the amount of 324 barrels of flour, each 
weighing lS61bs. at ^ dollars per tf2lbs.P 

Ans. 12774f| dollars. 

11. How much is the amount of 19 tons 19 cwt. 3 qrs. 
27i lbs. at 9 eagles 9 dollars 9 dimes 9 cents 9h mills the 
ton P Ans. 199 eag. 9 dolls. 9 dim. 6 cts. 7^^^ mills. 



TARE SJ^B TRET. 

Tare and Tret are practical Rules for deducting certaia 
allowances, which are made by merchants, in buying and 
selling goods, &c. by weight ; and in which are noticed the 
following. 



V 
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* 

QroBS weight is the whole weight of goods, together with 
the cask, box, bag, or asj other thing, which contains such 
goods. 

Tare is an allowance made to the buyer for the weight of 
the cask, box^bag, &c. which contains the goods boueht, and 
is either so- jnuch^ er cask, &c. or so much per hundred 
weight, or so much in the whole weight. 

Tret is an allowance 'of 4 pounds, on every 104 pounds^ 
for dust, and for retailing in smalls. 

Cloff is an allowance of 2 lbs. upon every S cwt. ' 

Suttle is what remitins after one or two allowances have 

been deducted. 

RuLB. Add the gross weight into one sum, and the tare 

into another ; then subtract the total tare from the whole or 

total gross, and the remainder will be the neat or suttle 

weight* 

EXAMPLES. 

1. Bought six barrels of flour, each weighing 226 pounds 
gross, tare 14 lbs. per barrel. How much is the neat weight, 
and how much must I pay for the flour, at 4 dollars 6i cents 
per 100 pounds? a„„ S Neat weight 1272 lbs. 

^°^' I Cost5idoll8. 67cts. 5 m. 

2. How much is the neat weight of 16 hhds. of tobaccoi 
each weighing 5 cwt. 1 qr. 19 lbs. gross, tare 100 lbs. per 
hogshead, anq what does it come to, at 8 dollars 96 cents 
per cwt? A 5 ^^^^ weight 72 cwt 1 qr. 20 lbs. 

^"^* I Amount 647 dollars 36 cents. 

S. In four hogsheads of sugar, two of which weighed each 
9 cwt and the other two each 1 1 cwt 3 (irs. 12 lbs. gross, 
tare 75 lbs. per hogshead, how much is the amount, at 6^ 
cents per pound, and what is the neat weight ? 

An 5 Amount g273 25cts. 

^^^' I Neat weight 39 cwt. qr. 4 lbs. 

4. What is the neat weight of four barrels of sugar, weight 
asr follows, and the cost, at 7 dolls. 84 cts. per 1 12 lbs«? 

cwt. qr9. lbs, Ibt, 

No. 1. 4 1 Tare 37 

2. 3 3 12 28 

3. 4 26 S3 

4. 3 3 21 34 

A fi S Neat weight 15 cwt Oqr. 1 libs* - 
'^"®' / Cost 118 dolfers 37 cents. 
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5. What is tkeamount of foar tierces of rice, gtwfB 8 cwt. 
fiqrs. 14l|)8. tare 24 lbs. per tierce, at 4 dollars the lOOllis. 
and how much is the neat weight? 

Ans. i Amount 79 dolls. 5Scts. 
^ Neat weight 17cwt 3qrs. 

6. Bought four chests ot tea, each weighing^ross 1 cwt. 
1 2 lbs. tare 2 1 lbs. per chest. What is the neat weight, and 
what does the tea come to, at | of a dollar per pound? 

Ang S Neat weight 3 cwt. 2 qrs. 20 lbs. 
i Cost 309 dollars. 

7. Sold 214 firkins of batter, 100 of which weighed each 
Sqtfi. l6tbB. and the remainder w^hed 2 tons 17 cwt* 
gross; tare on the first hundred firkins, 14 lbs. each, and on 
Sie retnai^nder, 12 lbs. each. How much ts the neat weight, 
a»d what does the butter come to, at 8 dollars 96 cents the 
hundred weigiht'? 

Ans $ ^®^* weight 4 tons 16 cwt. 2 qrs. 8 lbs. 
' I Amount 865 dollars 28 cents. 

8. At 21 cents per pound, what will 6 hhds. of coffee come 
to, and what is the neat weight, being marked and numbered. 
09 follows : 

cvft. qrt. lb*. Iba. 

No. 1. 7 I 10 Tare 96 

2. 8 2 25 JOG 

S. 7 1 24 93 

4. ^3 27 86 

5. 7 24 93 

6. S I 6 100 

Ans $ ^^** ^^ dollars 48 cents. 

< Neat weight 2 tone 3 qrs. 24 lbs. 

9. Bought 4 hhds. df brandy; each hogshead had leaked; 
but the merchant of whom I bought, to save the trouble tf 
gauging them, allows a deduction of 15 per cent, on the 
whole. How manj gallons am I to paj for, and what is the 
amount, at 1| dollars the gallon? 

\ Amount 294 dolls* 52 cts« 5 Si« 
NoiflB. I couDl Um hogihead at Qd galloiu. 

When tret is aUawed teith the tare. 

HuLB. Find the tret first, andsubtract it from the grosi^ 
and the remainder is called suttle. Then find the tret by 
dividing the suttle by 26, as 4 lbs. is the ^V P^rt of 104 lbs. 
which subtract from the suttlOi and the remainder will be 
die neat weight. 
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. 1. Id a hogshead of tobacco, weighing gross lOcwt 1 qr. 
f£lb9. tare 14 lbs. per 112 lbs. tret 4 lbs. per 104 lbs\ how 
much neat iVeight? Ans. 8cwt. Sqrs. S4lbs. 

£. How much is the gross weight of the above hogshead 
of tobacco, at the above tret and tare P * 

Ans. lOcwt. Iqr. 12]bs. 
S. In 25 barrels of Nantz currants, weighing gross IScwt. 
Sqrs. tare ISlbs. per ll^lbs. tret4lbs. per 104lb5. how 
tnanj pounds neat, and how much is the amount, at £dcts. 
per pound? * C 1 803+ lbs. neat* 

^°®' I Amount 8450 75 cts. 

4. What is the neat weight of two hogsheads of su&;ar, 
each weighi ng gross 7c wt. I qr. 7 lbs. tare 16 lbs. per 112 lbs* 
tret 4 lbs. per 104 lbs. and what is the amount, at 7 dollars 
84 cents per 1 12 lbs. ? 

. C Neat weight IScw.t. 6 lbs. 

2 Amount 94 dollars 50 cents. 

5. What is the gross weight of a hogshead of sugar, weigh- 
ing neat 11 cwt. 1 qr. tare 14 lbs. per cwt. ? 

Ans. 12 cwt. Sqrs. 12 lbs. 

6. In 70 bales of silk, each 317 lbs. gross, tare per bale 
16 lbs. how many pounds neat? Ans. 21070 lbs. 

7. In 12 hhds. of sugar, weighing groSB 177 cwt. 2£ib8^ 
tare 9 lbs. per cwt. tret 4 lbs. on every 104 lbs. how many 
hundred weight nea{? Ans. 156 cwt. 2qrs. 22 lbs. 

8. In a hogshead of lard, weight gross 8 cwt. 3 qrs. 20 lbs. 
tare 38 lbs. tret 4 lbs. per 104 Ids. what is the neat weighty 
and what does it come to, at a cents a pound ? 

» $ ^®*^ weight 8 cwt. I qr. 1 lb. 

"*• I Cost 46 dollars 25 cents, 

9. Bought 4 hhds. of sugar, weighing gross 41 cwt. 3 qrs* 
13 lbs. tare 321 lbs. tret 4 lbs. on every 104 lbs< cloff 2 lbs. 
on every 3 cwt. How much neat^ and what is the amount, 
at 7 dollars per cwt. ? 

A na 5 ^^^* weight 4 1 75 1 bs. 
'^°** ^ Amount g260 93|ct«# 



BARTER 

Is the exchanging of one commodity for another, and 
directs merchants and others how to make an exchange^ 
without loss to either party. 

* I did not work fbr Ibe (hMtiao. 
U 
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Rule. Find the value of the commodity, whose quantity 
is given ; then find what quantity of the other, at the pro- 

Eosed rate, can be bought for the same money, and that will • 
e the answer. ^ 

EXAMPLES. 

1. What quantity of flax, at 6^ cents a pound, must I 
give for 12 lbs. of coffee, at ^ cents a pound? 

Mere yoa mott find bow maeh the eoffee eomes to, by uyiDg^ 

lb. ct9. lb»* 

If 1 : S5 : : 18 : 3 dollart. 

Nov, yoa have the amoant of the coffee s theD yoo matt find bow many 
poundt ot flax, at 6i cents a pound, wtU come to ^3^ by saying, 

ct». lb» doUs* 
If 6i : I : : S % 481bs. Ana. 

2. How much wheat, at Idol. 25ct6. a bushel, may be 
given for 50 bushels of rye, at TO cents per bushel? 

Ans. 28 bushels. 

3. How many barrels of herrings, at 2 dollars per barrel, 
must I give in barter for 140 barrels of flour, at 4 dollars 
70 cents the barrel? • Ans* 329 barrels* 

4. A buys of B 4 barrels of whiskey^ each containing 32 
gallons, at 25 cents per gallon, for which 1 am to give mm 
rye, at S7^ cents a bushel. How many bushels of rye am I 
to give B for said whiskey? Ans. B5-^ bushels. 

5«*C barters 4hhds. of tobacco, weighine Iton iScwt. 
2qrs. 14 lbs. neat, at 9cts. per pound, with 1), for 96dolls« 
in cash, and the balance in corn, at 31icts. a bushel. How 
many bushels of corn is D to receive? 

Ans. 9S8^\^j bushels. 

6. A bought of B the hull of a schooner, of 70 tons bur- 
tlien, at 16 dollars per ton, and paid him in cash 500dolis. 
S hhds. of molasses, containing each 1 16| gallons, at 6 dimes 

^ «ents per gallon, and the balance he is to pajr in gin, at 
74 cents a gallon. How many gallons of gin is B to re- 
ceive ? Ans. 5^5-fj- gallons. 

7. B has tea, which stands him a dollar per pound ; but, 
bartering with C for coftee, he will charge 1 dollar £5 cents 
a pound. C's cofiee stands him 20 cts. a pound. At what 
rate per pound must C charge his coftee, to make the barter 
equal ? Ans. 25 cents. 

8. F bartered with O 8}cwt. of tobacco, at 12 cents^ per 
pound, for which G gave him 18cwt. of flour. How was 
Uie flour rated a pound ? Ans. 5^ cents nearly. 
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9. A has salt at 5 dollars per barrel, which he barters to 
. B, at a profit of £5 per cent, for rum, which cost I dollar 

f&5 cents a gallon. . At what rate muftt C sell his rum, to 
make an even barter P Ans. 1 dol. 56icts. 

10. C barters with D 36 lbs. 8oz. of cloves, at 1 dollar 
50 cents per pound, for flat, at .6^ cents a pound. How 
much flaJTis C to receive ? Ans. 7cwt. 3 qrs. 8 lbs. 

11. A and R barters: A has muslin that cost him SOcts. 
^a yard, and he puts it at S5 cents; B has calico, which stamis 

him SO cents a yard. At what price must he put it, to g:aiQ 
10 per cent, more than /\? ^ •. Ans, 41 i cents* 

1^ C has 300 yards of Irish linen, wlMch stands him a 

dollar per yard : this he barters with O, at I dollar 5 cents 

a yard, for rum, which stands D 1 dollar 9 cents a gallon. 

* How many gallons of mm is C to receive in barter, and at 

what price, that their gains may be equal P . 

Ans. &6%\^ gallons, at £1 Hi^^^^ cts. a gallon. 



PROFIT ^J)rD LOSS 

Is a Rule bj which merchants and traders discover their ' 
profit or loss, in buying and selling goods. It also instruct^ 
them how to rise or fall in the price af their goods^ so as to 
gain or lose so much per cent. &c« 

£XAMPLKS. 

1. Bought a barrel of whiskey, containing S9 gallons, for 
B dollars, and afterwards 1 retailed it out, at S7i cents per " 
gallon. How much did I gain on the barrel ? 

IT 1 : 97^ : s Si : 19 dolUir4» 

Sold for 12 dollars. 
Bought for 8 

Gaioed 4 dollars. 

2. Bought 100 peaches, at 2 for a cent, and tOO apples^ 
at 3 for a cent; and afterwards I sold them all, at 5 for S 
cents. Whether do I gain or lose by this trade ? 

Ans. I lose S^ cents. 
S. Bought 3 J cwt. of iron for 15 dollars 68 cents, and 
retailed it out at 6i cents a pound. How much is my gain 
on the whole, and how much per pound? 

Ans 5 Wliolegain S8 82cts. 
• Gain per pound accents. 
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4. Bought a hogshead of molasses, containing 1 19 gallons, 
at 52 cents per gallon; paid for cartage 1 doMar 25 cents; 
and by accident 9 gallons leaked out. At what rate per* 
gallon must I sell the remainder, to gain IS dollars on tha 
whole? A ns. 69 cents 2 mills. -f- 

5. if a pound of coffee is sold for S8 cents, which costs 
25 cents, what is the profit on S bags, each weighing 1 cwt« 
14 lbs.? Ans. 13 dollars 86 cents. 

6. A merchaiit bought 4 hogsheads of tobacco, weighing T 
S8cwt 1 qr. 14 lbs. for 8 dollars the hundred pounds; paid 
sundry expenses, amounting to 15 dollars 75 tents; and 
sold tne same for 450 dollars. What is his profit on the 
whole, and what per pound? 

. C Profit on the whole g180 1 ct. 

^°*' I Profit per pound 5 cts. 6|§f ^ m. * 
r. Bought a hamper, containing a gross bottles of porter, 
for 5 dollars 76 cents^ and sold them singly at 6} cents a 
bottle. How much is m j gain per bottle r 

Ans. Si cents. 

To know what is gained or lost per cent. 

Rule. Find what the gain or loss is by subtraction^ 
then saj, as the price it cost is to the gain or loss, so is 100 
dollars to the gain or loss per cent. 

EXAMPLES. 

ft 

8. If I buy whiskey at the rate of S5 cents per gallon, and 
" %^\\ it again at 32 cents a gallon, what do I gain per cent.? ' 

Sold for 33 ceotB. 
Bought for 35 

Gamed 7 cents in laying out 25 etf. Then my. 
If 35 cts. gaioed 7 cts. what will 100 dolls, gain i Ans. JS 38. 

9. If I buy flour at 3 dollars 44 cents per barrel, and sell 
it again for 4 dollars 30 cents a barrel, what do I gain per 
cent. ? Ans. 25 per cent. 

10. When 20 per cent, loss is made on coffee, which was 
sold at £5 cents per pound, what was the first cost? 

Ans. 3li percent. 

11. If I make 12j cents profit on a dollar, how much is 
that per cent.? Ans. 124 per cent. 

12» Bought a piece of Irish linen, containing 52 yards, at 
50 cents per yard, and sold it at 12} per cent. loss. At 
how much did 1 sell it per yard ?. Ans. 4S| cents^. 



ARITHMETIC, 85 

isr A merchant bought 40 dozen of wool hats, at 90ctt» 
apiece. At what rate must he sell them, to gain 25 per 
cent.? , Ans. 1 dollar 12^ cents. 

14. Bought a pSpe of wine, containing l£0 gallons, at I 
dollar 15 cents per gallon. How many gallons of water 
must be put in it> to gain 10 dollars, by selling it at a dollar 
per gallon ? Ans. £8 gallons. 

15. A merchant bought 2cwt. of tea for £24 dollars, and 
on account of some of it being damaged, was obliged to sell 
it at B7i cents a pound. What is the loss on tlie whole>/ 
and how much per cent, and per pound ? 

C Loss on the whole is £8 dolls; 
Abs. < Loss per pound is ]£icts.* 
(^ Loss percent, is l£j. 

1 6. If by selling 400 yards of muslin for 200 dollars, therfe 
is £0 per cent, profit, what did the muslin cost per yard? 

Ans. 41 1 cents. 

17. Bought 164 yards cff broadcloth, at S dolls, per yard, 
ready money, and sold the same again for 618 dollars, on 
6 months credit. What did I gain by the whole, allowing 
6 per cent, discount per year ?* Ans. 108 dollars. 

18. If I buy cloth at 4 dollars 16 cents per yard, on 8 
months credit, and sell it again at 5 dollars 90 cents per 
yard, ready money, whether do I gain or lose percent, and 
now much, allowing discount at 6 per cent, per annum? 

Ans. IMsQ £^ per cent* 

19. Which is the best bargain— in purchasing fish, at 5 
dollars 40 cents per barrel, and 4 months credit, or to pay 
3 dollars 33 j cents in cash down ? 

Ans. They are alike. 

To know how a commodittf must be sold^ to gain or lose sUb 

much per cent. 

Rule. As 100 is to the purchase price, so is 100 with 
the profit addedi^r the loss subtracted, to the selling price* 

£0. If I buy fiour at 5 dollars per barrel, how must I sell 
it to gain £5 per cent.? Ans. 6 dollars £5 cents. 

£1. If I buy cloth at £ dolls. £5ct8. per yard, how must I 
sell it td gain 30 per cent? Ans. £ dolls. 9£4 cts. 

££. If tea costs 54 cents a pound, bow must it be sold to 
lose 12^ per cent^? Ans. 47 cts. £i m. 



* When goods are boaght or sold on credit, yoa ramt ealoulate^ (by dis^ 
tOttot,) the present worth of their prioe^in onler to fiod the trae gua or \asn 
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S3. BousHt hroailcloth at Sdails. 50cts. a pird, which 
not proving mi :;:oof I as I expected, I am willing to lolsei 1^' 
per cent, to get it oflT.hands* How must 1 sell it per yard? 

Ans. 2 dollara 97i cents. 

24. Bou2:ht 90 gallons of wine, at 1 dollar 20 cents per 
gallon: but by accident 10 gallons leaked out. At wHat 
rate must I sell the remainder per gallon, to gain upon the 
whole priipe cost 124 per cent.? 

^ Ans. 1 dollar 51 cents 8/^ mills. ^ 

25. A sells a quantity of wheat at a dollar pertmshely 
and gains 20 per cent. Some time after, he sold of the 
same, to the amount of 50 dollars, and gained 50 per cent* 
How many bushels were in the last parcel, and at what rate 
did he sell it per bushel ? 

^ . Ans. 40 bushels, at 1 dol. 25 cts. per bushel. 

26. A merchant is about purchasing 2500 gallons of whis- 
key, which he can have at 48 cents per gallon, in ready 
money, or 50 cents, with two months credit. Whi(^h is 
m6re advantagebus to him, either to buy on cre<lit, or te 
borrow the money, at 8 per cent, per annum, to pay the cash 
price ? Ans. He will save S34 by paying the cash. 

WTien th€re is gained or lost per cent, to know what the 

^ commodity cost. 

Ru4.c. As 100 dollars, with the gain per cent, added, or 
loss per cent, subtracted, is to the price, so is 100 to tlie 
prime or first cost. 

27. If a yard of broadcloth be sold for 3 dollars 50 cents, 
and there is gained 70 dollars 50 cents per cent, what was 
the prime cost of that yard ? 

Ans. 2 dollars 5 cents 2 mills. + 

28. If by selling broadcloth at 3 dollars 25 cents a yard, 
I lose at tlie rate of 20 per cent, wriat was the first cost of 
«aid cloth per yard? Ans. 4 dolls. 6 cts. 24 m. 

29. If 50 pounds of chocolate be sold at 25 cts. a pound, 
and I gain 9 .per cent, what did the whole cost me ? 

Ans. 1 1 dollars 46 cents 6 mill9.4- 

30. Bought 5 cwt. of sugar, and sold it at 12 cents per 
pound, by which I gained at the rate of 254 per cent. What 
did the sugar cost me per cwt.? 

Ans. 10 dollars 70 cents 9 mills. -f- 
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. J|f % war^9 9old 0I a given rate^ there is so muck per ( 
gain^ or lost^ to know what would he gained or losi 
^ cent, if sold at another rate, 

KuLK. As the first price is to 100 dollars^ with the p 

* per cent, added, or the loss per cent, subtracted, so h 

other price to the gain or loss per cent, at the other p 

. But if your answer bcJ 00 dolls, the excess is your gait 

. cent.; but if it be less than 100 dollars, the dehciencj ii 

- eloss per cent. 1, 

51. If 1 sell cloth at a dollar per yard, and thereby 
15 per cent what shall 1 gain per cent if 1 sell it at 1 
SO cts.? Ans, 38 per cei 

52. If I retail tea at 1 dol. 50 cts. per pound, and the 
gain ^ per cent what will I gain or lose, if I sell it at 1 

, ,10 cts. per pound ? Ans. 1 lose 8| per cei 

53. If by selling I cwt« of tobacco for 8 dollars, I los 
percent what will 1 gain or lose, if 1 sell 6cwt for 5^ 
lars? « Ans. Mose I per cei 

34. Sold my horse for ISO dollars, and by so doing, 
15 percent whereas I ought, in trading, to have cleare 
per cent. ^ How much did I sell my horse under his 
-value ? Ans. 49 dolls. 41 cts. 1 m. 

100-"15»85 dollars. 

iu *" dolU. doBt. ihBt. dolls, ctt. m. 

Xi 85 : l£0 : : 100 : 141 17 6^ first of prime • 

doU9. dpUs. doUt, ctt, m. doftt, ctt. 

As 100 : 120 c ; 141 17 d^ : 169 41 

Sold for liSO 



1 



Ans. S49 4t 



FELLOfrSHTP 

Is a Rule by which the accounts of several merchant 
•ther trading persons, in partnership, are so regulated, 
each may have his share of the gain or loss, in proporti< 
Ills share of the joint stock. The estates of bankrupts 
divided proportionably among their creditors by this rul 

ajJ^QLE FRLLOfFSHIP 

Is when the several shares of stock are continued in t 
an equal term of time. 
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RrLB. Ad(I the several stocks toj^etlfl^r, and say, as that 
sum is to the whole gain or loss; so is each man's stock to 
Ins particular share of gain or loss. 

Proof. Add ail the particular shares of the gain or loss 
together, and if it be equal to the wlioie gain or ioa^, the 
question is right. 

EXAMPLES. 

1. A and B buy flour to the amount of 480 dollars, of 
which A paid S20 dollars, B 160 dollars; and they gained 
thereby 1£8 doUigrs* How m||ch is each man's share of the 
profit ? 

A put in S£0 dollar^ 
B 160 











d(UU. 


ett. 






As 480 : 


U8 :: 


SdO 


• 
• 


85 


s^ 


A's 


gain. 


As 480 : 


128 : : 


160 


• 
• 


43 


ecf 


B's 


gain. 



^ D and E were partners ii^a parcel of merchandise, in 
the purchase of which O laid out 1£ dollars, and E 28 dol- 
lars. The commodity being sold, they find their gain to be 
5 dollars. What part of it must each man have i 

Ans. D must have gl 50cts. and £ gS 50cts. . 

5. A, B and C, trading togc^ther, gained 480 dolls, vrliich 
is to be shared among them, according to each man's stock. 
A put in 560 dollars, B 1200 dollars, and C 640 dollars. 
What is each man's share ? 

Ans. A's share 2112, B's S240, C's gl28. 

4. M and N have gained 1200 dollars, whereof M is to 
have 10 per cent, more than N. What is the share of each? 

Ads. M's share S628|, N's g571f 

5. Three merchants, B, G and D, shipped off 108 horses 
toCandia, of which B owned 48, 36, and D 24; but in 
distress at sea, the sailors were obliged to throw 45 over- 
board. I demand hqw much of the loss each owner must 
sustain ? Ans. B 20, C 15, and O 10. 

6. Three merchants, trading in tobacco, lost to the sum 
of 9200 dollars. Now, if D's stock was 4800 dollars, E's 
1 9200 dollars, and F'^s 8000 dollars, what sum did each man 
lose ? Ans. D lost % 480, E S 1920, and F R 800. 

7. Four merchants traded witii a stock of S200 dollars, 
and gained in two years twice as much, and 160 dolls, more. 
A's stock was 560 dollars, B's 1040 dollars, and F's 1200 
dollars. I demand G's stock, and each man's gain ? 

' G's stock is 400 dollars. 
A gained gU48, fi &21S2, F 82460^ G &82()» 



Ans. ^ 
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8: A bankrupt is indebted to B 844 dollars, to C 1200 
dollars, and to D 1564 dolls, and his whole estate is worth 
only 2702 dollars, which htf gives op to his creditors. How 
much must each have, in proportion to his debt ? 

f B must have 8 632 5+ cts. 
Ans. < C must have 898 67+ 
l D must have 1171 27 

9. Three men rent a farm, containing 400 acres, for 600 
4 dollars, for a certain time, of which B paid 120 dollars, C 

240, and D the remainder ; and thej agree that the farm 
shall be divided in proportion to the sums paid bj each. I 
demand each man's share ? 

Ans. B's share 80 acres, C and D each 160 acres. 

10. Three men have to share a iegacj of 1500 dollars, of 
which A is to have 4^ B i, and C the remainder; but B re- 
linquishes i to A, and C leaving it to be divided between 
them, according to their shares in the whole. It is required 
to know how much of the legacy A and C receive respect- 
ively ? Ans. A's part glOOO, and C's 81500. 

1 1. A father left an estate of 6000 dollars to three sons. 
in such a manner, that for every two dollars A got, B should 

I have three, and C five. How much did each son receive ? 

' . Ans. A 81200, B 81800, and C 83000. 

i 12. Two merchants have gained 1800 dollars, of which B. 

" is to hav,e three times as much as C. How much is each to 
receive ? Ans. B receives 81350, and C 8450. 

13. A, B and C, traded in company ; A put in 140 dol- 
lars, B 250 dollars, and C put in ISO yards of cloth, at cash 
price* They gained 230 dollars, of which C took 100 dol- 
lars, for his share of the ^ain. How did C value his cloth 
per yard, in common stock, and what was A and B's part 
Of the gain ? 

rC valued his cloth at 82 S^cts. a yard. 
Ads. •< A gained 46dolIs. 66 cts. 6m.+ 
(, B gained 83 dolls. 33 cts. 3 m.+ 



COMPOUATD FBLLOWSHIP, 

Or Fellowship with time, is occasioned by several part- 
ners being continued in trade an unequal terofi of time. 

Rule. Multiply each man's time by his stock in trade, 
and add the several products together^ and say, as the sum 
of the several products is to the whole Min or loss, so is 
each man's product to his particular sharew the gain or loss. 
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KXAMPLBS. 

!• A, B and C, hold a pasture in common, for which they 
pay 76 dollars. A put in 8 horses for 6^weeks, B 12 for 8 
weeks, and C 12 for 12 weeks. What must each pay of 
the rent ? 

A put in 8 X 6 a 48 

B put in 12 X 8 » 96 

C put in 12 X U a 144 



^ i 



288 

g r 48 : gt2 66§cts. Apay». 

As 288 : 76 : : ^ 96 : 25 SS| B pa js. 

144 : 38 00 C pays. 



"{ 



2. B and C traded in company; B put io^ S800 doU«r«i for 
5 months, and C 3140 dollars for 6 months, and thej gained 
1103 dollars 66| cents. What is each man's share of the 
profit? Ans, B's g554 l6|cts. and C's 8549 50cts. 

3. B pvti in a stock ori800 dollars, and C, at the end of 
six months, put in a stock that entitled him, at the end of 
the year, to an equal share of the gain. How much did C 
put in ? Ans. .3600 dollars. 

4. Three persons had received 665 dollars interest. B 
mit in 4000 doll^iirs for a year, C 3000 for 15 nionths,^ and 
D 5000 for 8 months. How much is each man's part of the 
kiterest? Ans. B's g240, C's g225, and ITs g200. 

5. Three merchants enter into partnership for 16 months.' 
B put into stock at first 600 dollars, and at the end of six 
months 200 dollars more. C put in at first 1200 dollars; 
but at the end of 1 2 months, was obliged to take out 600 
dollars. D put in at first 1000 dollars, and at the end of 
12 months, put in 800 dollars more. With this stock they 
gained 2300 dolls. What is each man's share of the gain? 

Ans. B's 8560^0^, c's 8«n^, D^s i9^7j\'^. 

6. B and C got into partnership; B^ut in, first January, 
a thousand dollars ; and C p«i4 4b, first of May following, a 
sura which entitled him to an equ^l share of the gain with 
B> at the year's end. How much did he put In ? 

Ans. 1500 dollars. 

7. Two merchants hired a sleigh, in the winter, to go to 
Pittsburgh from Washington, (jS. C. Ohio.) and back, for 
40 dollars, the-distanCe IQO miles between both places, with 
conditions, that they might take in two other passengers. 
Now, when at Wheeling, they took in C, and when at Pitts- 
burghy on their rlfcirn, they took ii\ to Wheelin«>;, where 
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thejr alao left C. Now, the diatance from here, (Washing- 
ton,) to Wheeling, is 40 miles. It is required to divide the 
sleigh-ride among them, in proportion to the miles they 
*" travelled? 

r The two merchants each paid glS 79^? cts. 
Ans. <\C paid g 8 27 J^ cts. 
I D paid 4 l^^ 



BqUJTIOJ>r OF FSYMEJ^^TS 

Is finding the supposed equated time, to pay at onc<e 
several debts, due at different periods of time, so that no 
loss shall tie sustained bj either party. 

RuLB« Multiply each payment by its time, and divide 
the sum of the several products by the whole debt, and the 
quotient will be the equated time. 

The correct Rule is, to find the present worth of eack 
particular sum; then finfd on what time these present worths 
will beiocreased to the total of the particular sums, payable 
at theiparticalar times to come, and that is the true equated 
time for the payment of the wholi^ debt. 

EXAMPLES* 

1 . B owes C 3B0 dollars, to be paid as follows, viz. 100 
dollars in six months, 120 in eight months, and 160 in 
twelve months. What is the equated time for the payment 
of the wholie debt? Ans. 9 months 4+ days« 



100 X 


6 » 600 


\m X 


8 » 960 


160 X 


12 » 1920 



580 )3480(9 months 4+ days. 

>S. iS is indebted to C 480 dollars, whereof j is to be paid 
In three mantlis^ i in six months, and the remainder in nine 
months. Hequired the equated time for the payment of the 
whole debt? Ans. 5 monthis 7i days. 

S. M owes N 1000 dollars, whereof 200 dollars is to be 
paid at present, 400 dollars at five months, and the rest at 
fifteen months ; but they agree to make one equated pay- 
ment of the whole debt. Required the time ? > 

AjQfi^ 8 moiuhs. 
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4. C owes D uoodollars, to be paid in three months; but 
D beiDo; in want of money, C pajs him looo dollars at tlie 
expiration of two months. How long then, after three 
months, may he in justice defer the payment of the rest? 

Ans. ^i months. 

KoTX. This question is lolTed by inverie proportion; for C paid 1000 
dollars one month before the debt was due : theretbre O allows C to keep 
the remaining 4U0 dollars so long, as will requite him for the 1000 dollars he 
Rcehred one month before due. I'hus, 

Debt 1400 dollars, due in 3 months. 
Paid 1000. dollars in 2 months.. 

As tOOO : 1 : : 400 : 2} months. 

5. A merchant has due to him a certain sum of money, 
to be paid j- at two months, ^ at three months, and the rest 
at six months. What is the equated time for the payment 
of the debt ? ^ Ans. 4^ months* . 



POSITIOJ^ 

Is a Rule which, by false or supposed numbers, ^en at 
pleasure, discovers the true ones required. It is cRvided 
into two parts, Single and Double. 

SIM'GLE POSITIOJ>r 

Is when one number is required, the properties of which 
are given in the question. 

Rule. Take any number, and set it down, and proceed 
as the question directs; then say, as the result of the opera- 
tion is to the given sum in the question, so is the supposed 
number to the true one required. 

PaooF. Substitute the answer in the place of the sup- 
posed number, and proceed as before. 

EXAMPLES. 

J 1. A man, driving his boss to market, was asked by an- 
j other how many be had. He answered he could n6t tell, 
I but said, that the 4 and i of them, added together, made 70. 
I How many bad he ? Ans. l:^ 

Suppose he had 60 

^ of 60 equal £0 
i of 60 equal 15 

As 35 ; 70^ : 60 ; 120 An»» 
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2. A 8i!hooi master being asked bow many scholars he had, 
said, if 1 had as many more as 1 have now, half as many, 
one»third^ and one-fourth as many^ 1 should then have 148. 
How many scholars had he ? Ans. 48 scholars. 

5. What sum is that^ the i, ^j i and ^ of which, will make 
308? Ans. £40. 

4. A man, after spending^ and i of his money, had 60 
dollars left; how many had he at firsts Ans. S144. 

5. A gentleman & -chaise did buy, 
A horse and harness too $ 
They cost two hundred and forty dollars^ 
Upon my word 'tis true. 
The harness came to half of the horse^ 
The horse twice of the chaise. 
I If you find the price of them, 
s Take them, if you please* 

^ Ans. Harness 860, chaise S60, horse 2120. 

6. A person left his son a sum of money, for which he is 
to receive interest, when he comes of age, at 6 per cent, per 
annum, simple interest. Now, at the expiration of 5 years^ 
he received, for principal and interest, 644'iloilars 80 cents. 
What was the sum left his son P Ans. S 496. 

7. Three persons discoursing together concerning their 

Si;es, says B, 1 am 20 years of age ; says C, I am as old as 
, and half D $ and says D, i am as old as you both. I 
demand the age of each person P 

Ans. B 20, C 60, and D 80 years. 

8. A vessel has three cocks, B, C and D. B can fill it 
in one hour, C in two hours, and D in four hours. In what 
time will they all fill it together? 

Ans. In 34 min. 17| sec. 
Suppose B 40 parts. 
C equal to 520 
D equal to 10 

— mitt. 
As 70 : 60 : : 40 : 34 min. 174- ^^* ^^' 

Or, B 1 

C } 

D * 

«— mifu 
As i| t 60 : : 1 : 34 mim 174 sec» 
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DOUBLE POSITIOJ^ 

Teaches to solve questions, b; making two supposed 
numbers. 

Rule. Take any two convenient numbers, and proceed 
viritheach, accoitling to the conditions of the question; then 
find how much the results are different, than the results in 
the question. ' * 

Multiply the first supposed number by the last error, and 
the last supposed number by the first error. If the errors 
are alike, divide the difference of their products by the dif- 
ference of the errors, and tiie quotient will be the answer* 
If the errors are unlike, divide the sum of their products by 
the sum of the errors, and the quotient will be the answer. 
The errors are alike, when they are both too great, or both 
too small; and unlike, when one is too great, and the other 
too small. 

EXAMPLES. 

1. A, B and C, would divide 400 dollars between them, 
80 as B may have 12 dollars more than A, and C 16dollars 
more than ]B. i demand how much each man must have P 

Sappoie A bad ^ too Suppcwe A had g lOi' 

B-fUssll2 B lt6 

C 4- i6 » ^"^^ C 138 

340 358 

Bboaldbe 400 Bhoald be 400 

Error too little by 60 Error too little by 48 

lit top. 100 104 Mrap. 

X 

Ist error 60 48 last error. 

From 6840 4800 Ut error GO 

Take 4800 Sod eiror 48 

1440-4-18aBl80 A't Diff. 18 

180H- 189138 B*B 
1384.|6«B(48 C't 

400 Proof. 

^ A man, lyine at the point of death, said he had in a 
certain cheHt 400 doliars/ which he bequeathed to bis three 
sons; after this manner: the brst must have a certain sumi 
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the second twice as much, wanting 32 dollars, and the third 
must have three times as much as the first, wanting 60 dol* 
lars* I demand how much each man gets ? 

Ans. The first 282, second £132, third SI 86. 

3. \, 6 and C, built a house, which cost 400 dollars, of 
which A paid a certain sum, B paid 40 dollars more than A, 
and C paid as much as A and fi. I demand each man's 
share of the buHding ? 

Ans. A paid 80 dolls. B 120, and G 200. 

4. A. laboring man hired with a farmer for 60 dajs^ upon 
this condition, that for every day he worked, he should re- 
ceive 80 cents, and for everj^ day he was idle, he should 
pay 40 cents for his boardins;. At the expiration of the 
time, he received 30 dolls. How many days did he work^' 
and how many was he idle ? 

Ans. Wrought 45 days, and idle 15. 

5. Divide 15 into two such parts, so that when the greater 
is multiplied by 4, and the lesser by 16, the products will 
be equal. Ans. 12 and 3. 

6. Two persons, A and B, have both the same income. 
A saves ^ of his yearly ; but B, by spending 1 50 dollars per 
annum more than A, at the end of 8 years hnds himself 400 . 
dollars in debt. What is their income, and what does eaciv 
spend per year ? 

A 5 Their income is 500 dollars a year.. 

^™' I A spends 400 dollars, and B 550. 

Sappote their inoome jgiOO 
Aiftvesoae-i^ofhis 80 

A spends 320 

B spends ISO ^ 

B spends in one year 470 X 8 es= 3700 dollars in 9 yeaiw 
B's income 400 X 8 = S'2O0 



Suppose their ineome S ^^^ 
A saves one-fifUi 90 

A spends 360 
B spends 150 



560 

400 in debt* 

160 error. 



510xSa4080 
450X883600 



480 

400 in debt 

80 error.- 



^ 
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|«t lop. 400 450 Slid ton.^ 

X 

160 80 

72000 32000 
32000 

160— 80 ss 80)40000 

Ant. gSOO -J- 5 =3 100, wliich he saves. 

500—100 «cs 40O, which he spends. 
B spends 150 

550 X B =s 4400 dollars, speat iq 8 years. 
Income 500 X 8 » 4000 

In debt S 400 at the expiratioQ of 8 year«; 

7. A certain man having driven his swine to market, vi:^. 
hog$, sows and pigs, received for them all 200 dollars, being 
paid for every hog S dollars 60 cents, for every sow S dolls. 
20 cts. and for every pig 40 cents. There were as many 
hogs as sows, and for each sow there were three pigs, I de- 
mand how many there were of each sort? 

Ans. 25 hogs, 25 sows, and 75 pigs* 

8. What number is that, which being increased by its J, 
its 1, and 18 more, will be doubled ? Ans. 72. 

I 9. A person being asked the hour of the day, answered, 
I that the time past, since noon, was equal to ^* of the time 
I remaining until midnight. Required the time ? 

Ans. S6 minutes past 1. 
10. A gentleman has two horses, and a cart worth forty 
dollars, which cart, if put to the first horse, will make his 
value double to that of the second ; but if the cart be put to 
the second horse, it will make his value triple to tl>at of the 
first horse. What is the value of each horse ? 

Ans. First horse S :^4, second jS 32. 

Suppose the first horse worth jgl 8 Vftloe second horse g 29 

The cart 40 Cart 4U 

Doable the seoond 58 CD 

Triple first horse 54 

^ Error 15 

Soppow the first horw worth g ^ Value second horse g 30 

Cart 40 Cart 40 

IXmUe the second 60 70 

Triple first horse 60 

Errors 15 -^ 10 ss 5 difference. Ernir 10 



^mm 
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litiop. IS to Sndtapi 

X 

15 10 S 

— — SOO— 180=:lS0H-5»S4the 

900 180 price of the first horse. 

Then g^ the price of the first horse< 
40 the price of the cart. 

61-7-Sa9 38 dollars,, the price of the second hors^ 

PBoor; 
. 1st horse 24 + 40 k= d4 -$- 2 bb 32 ss the 8nd horse* 
Sad hone 32 + 40 ca r2 -^ 3 ss 24 es the 1st horse. 

IK There is a fishy whose head is nine inches long, and 
his tail is as long as his head, and half his body, and his 
bod J is as long as the head and tail. What is the whole! 
length of the fish? Ans. 72 inches. 

If. A surlj old fellow being demanded the ages of his j 
four children atiswered, jou may eo and look; but if jou i 
must know, mj first son. was born just one year after 1 was , 
married to his mother, who, after his birth, lived five years, ' 
and then died in childbed, with my second son. Four years 
after that, I married again, and within two years, had my 
third and fourth sons at a birth, the sum of whose two ages ' 
IS now equal to that of the eldest* I demand their several / 
ages? ' 

Ans. The first son was 22 years old, thesecond 17|. 

the tliird 1 1, and the fourth 1 U 

Ji useful SuUi 

Any question, however intricate, and though incapably 
of being answered by common Position, may be solved by 
the following rule: Proceed a» in Double Position, only 
let your supposed numbers be as near the truth as possible, 
and then, by the rule of Proportion, say,' as the difference 
of the two errors, if alike, or their sum, if unlike, is to the 
difference of the two positions, so is the least error to the 
difference between its position^ and the first approximate 
valae of the number sought. Repeat the operation with 
this approximate value, and the position which gave the 
least error, for a further approximation^ and so 0119 to anj> 
degree of accuracy required. 

I 2 
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EXAMPLE. 

IS. Let it be rebuked to divide 100 into two gach parts, 
that the product of the whole, into one of the parts, maj be 
equal to tht square of the other part ? 

lit. Sappoie 88 and 63. Error in this, 44— 7 ««a aa a 

2nd. Suppose 38.« and 61.8. Error in thiSy .r6-f. 5 3».^5— »» — % 

Erren 44+.7Gs=44.76; then say, as 44.76 : .2 : : .76 to .034, whioh it 
the difference between its position, j[38.S,) and the first approximate value 
of the number sought. Therefore it will be 38.8 — .034 = 38.166, the ap- 
proximate value of the least part, and very near the truth. By repeating 
the operation, you will come to the exaot number, whieh, taken from 100« 
will leave the greatest number. 

14. Two merchants put equal sums in trade: A gained a 
sum equal to one-fourth of his stock, and B lost 2i^ dolls. 
Then A's gain and stock was double that of B's. What 
sum did each put in? Ans. 600 dollars* 

15. A gentleman had two silver cups, of unequal weight, 
having one cover to both, 5 oz. Now if the coier is put on 
the less cup, it will make it doii^ble the weight of the greater 
cup; but if put on the greater cup, it will be thr^e times the 
weight of the less cup. What is the weight of each cup? 

Ans. The less 3 oz. and greater 4 oz. 

16. A saves the one-third of his wages ; but B, who has 
the same salary, by spending twice as much as A, sinks 5&\ 
dollars a year. W hat is their yearly salary ? 

Ans. 1 56 dollars each. 



Suppose each had 
h saves doe-third 


S190 
40 


V 


Suppose each had jgtOS 
A saves ooe-third 36 


A spends 


80 
S 




^•P«!3t_ ^1 


B spends 
B's salary 


160 
180 




B spends 144 
B's salary 108 


Should be 


IS 
53 




36 
Should be , 5« 


Error too little 


19 




Error too little * 16 


lit iup. 


180 108 

X 

U 16 


Snd aup. 

• 




1296 


1920 

1206 





Brrort 16— IS » 4)684 

Aat. 156 dollws, aiaxf of etch. 
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SECTION V. 

iJ^TEREST 

Is of two kinds. Simple and Compound. Simple Interest 
is the sum paid bj a borrower to a lender for the use of 
money lent, and is generally at a certain rate per cent* per 
annum, and is fixed by law, in several of the states, at 6 
dollars for the use of 100 dollars for one year. 

Principal is the sum lent, bearing interest* 

Rate is the sum per cent, agreed on. 

Amount is the principal and interest added together. 

To find the interest of any sum for a year. 

Rule. Multiply the principal by the rate per cent, and 
divide the product by 100, and the quotient will be the 
answer* Or say. 

As glOO : g6 :: S 200 to gl 2 for a year* 

EXAMPLES* 

1. Lent a friend 150 dollars for a year; how much is he 
to give me for principal and interest, at the year's end, at 
\6 per cent.? Ans* 159 dollars* 

As 100 : 6 :: 150 : 89 interest. 

150 principal* 

Ans* S159 

2* How much is the interest of 1S5 dollars for one year, 
at 6 per cent, per annum ? Ans. 7 dolls. 50cts« 

S. What is the interest of 400 dollars for two vears, at 

6 per cent, per annum ? Ans. 48 dollars. 

4. How much is the interest of dOO dollars for a year and 
a half, at 6 per cent* per annum P Ans* S7 dolls* 

5. What IS the amount of 500 dollars for two years and » 
half, at 6 per cent, per annum ? Ans. 575 dolls« 

6. How much is the amount of 1000 dollars for a year 
and a quarter, at 6 per cent, per annum P 

Ans. 1075 dollars* 
7* What is the interest of £40 dollars for one year, at 5 
per cent per annum? Ans. 12 dollars* 

8. Required the intefest of $14 dollars for one year, at 

7 per cent per annum ? Ans. 21 dolls. 98 cts. 
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9. Whftt is the amount of 560 dollars, due in oneyear^ 
at 8 per cent, per annum ? Ans* 604 dolls. 80 cts. 

10. Required the interest of 760 dollars for one year, at 
7 per cent per annum ? Ans. 5S dolls. 20 cts. 

fFhen ihe time is more than one year. 

RuLS. Find the interest for one year, and multiply that 
by the number of years, and the product will be the answer. 

11. What sum will discharge a debt of 250 dollars, due 
two years, at 6 per cent, per annum? Ans. S80 dolls. 

12. Required the interest of 375 dollars for five years, at 
7 per cent per annum? Ans. 15 1 doUs. 25 ctsi 

¥Fhen the principal is doUara and eentsj or dollars^ cents 
and millSf and the time years only^ 

RuLB. Multiply the given sum by the rate per cent and 
divide the product oy 100, and the quotient will be the an- 
swer in the same name with the lowest denomination in the 
principal, for one year only ; but if for two or more years, 
multiply the interest found for one year by the number of 
years, and that product will be the answer. * 

13. What is the interest of 250 dollars 50 cents for one, 
year, at 6 per cent per annum? Ans. 15 dolls. 3 cts. "'' 

14. Required the amount of the above sum for four years, . 
at 7 per cent per annum? Ans. S20dolls. 64 cts. 

15. What is the amount of a note for 800 dolls. 75 cts. 
due five years, at 8 per cent per annum ? 

Ans 1121 dollars 5 cents. 
1.6. What sum will discharge a bond of 630 dolls. 50 cts. 
on which there is five years interest due,, at 8 per cent«.per 
annum? Ans. 882 dollars 70 cents. 

17. How much is the interest of 325 dolls, for three years,^. 
at 6 per cent per annum? Ans. 58 dolls. 50 cts. 

1:8. What is the interest of 173 dollars 50 cents for two 
years, at 6 per cent per annum ? 

Ans. 20 dollars 82 cents*. 

19. What i& the interest of 279 dollars 8rcents for two 
years and a half, at 7 per cent, per annum F 

Ans. 48 dollars 97-^+ cts. 

20. What is the interest of one dollar for one year, at 6 
per cent, per annum ? Ans. 6 cents. 

21. What sum will dischargee a bqnd for 500 dollars 50 
cents, due four years and a half; at 7 per cent per annum? 

Ana. 658 dollars 15 cents 7+ mills. 
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When the principal is dollars^ eents^ ^c. ihe time i^rt nnd 
months^ or months only^ and whin the rate per cent, eon- 
tains afractiotti as 4, i, j, &c. 

RuLB. Multiply by half the number of months in the 
given time, when the rate is at 6 per cent, per annum ; but 
if the given rate be more or less than 6 per cent, multiply 
the given number of months by the rate, and divide the 
product by 12, and the quotient will be the rate for the 
time. The principal multiplied by this rate will give the 
interest required ; and when the fraction occurs, you must 
multiply the principal by the fraction, as well as the whole 
number, and add it in. 

2S. How much is the iiterest of 187 dollars S5 cents for 
1 year 4 months, at 6 per cent, per annum ? 

Ans. 14 dollars 98 cents. 
23. What is the interest of 34 1 dollars 52 cents for 7i 
niontlis, at 6 per cent, per annum ? 

Ans. 1 2 dollars 80 cents 7 mills. 
24> What ts the interest of 400 dollars 50 cents for 2 
y^rs 8 months, at 7i per cent, per annum ? 

Ans. 80 dollars 9 cents 9 mills, 

25. What is the interest of 342 dollars for II months, at 
6 per cent, per annum? Ans. 18 dolls. 81 cts. 

26. What is the interest of 95 dollars for two months, at 
6 per cent, per annum? Ans. 95 cents. 

, 27. How much is the amount of 250 dollars 80 cents for 
18 months, at S| per cent, per annum? 

Ans. 283 dollars 71 cents 7 mills. 

28. What is the interest of 694 dollars 84 cents for nine 
months, at 10 per centf per annum ? 

Ans. 52 dollars 1 1 cents 3 miHs. 

29. How much is the amount of 985 dollars for 5 years 
8 months, at 6 per cent, per annum ? 

Ans. 1319 dollars 90 cents. 

SO. What is the amount of 1260 dollars for four months, 
at 6i per cent, per annum ? Ans. 1 287 dolls. 30 cts. 

31. What is the amount of 240 dollars for 15 months, at 
7^ per cent, per annum? Ans. 262 dollars 50 cents. 

When the principal is dollars^ centSy Sfc. and the time is 

m9Uihs and days, or days only. 

Rule. Find the interest for the given months by the last 
rule, and take aliquot parts for the days ; or multiply the 
given sum by the number of days« (when the rate is 6 per 
cent.) and divide the product by' 60, and the quotient will 
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be the answer required. In taking aliquot parts for dajs, 
the calculation is made at 30 days to a month. By this 
method of taking aliquot parts for days, it is not exactly 
sufficient, where there is a Large sum to be calculated $ but 
on small sums the difference is very small. The correct 
way is to find the interest for the months, and then, by the 
Rule of Three, say, as S65 days is to the interest for one 
year, so is the number of days to the interest they will 
bring, which, added to the interest found for months, will 
give the answer. 

32. What is the interest of 194 dollars for 4 months tS 
days, at 6 per cent, per annum? 

Ans. 4 jlollars 26 cents B mills. 

33. Required the interest of 640 dollars 60 cents for 100 
days, at 6 per cent, per annum ? 

Ans. 10 dollars 53+ cents. 

34. What is the amount of 481 dollars 75 cents for 25 
days, at 7 per cent, per annum ? 

Ans. 484 dollars 5 cents 9+ mills. 
35* What is the amount of 564 dollars for 44 days, at 6 
per cent, per annum? Ans. 568 dolls. 7cts. 9+ m. 

36. What is the interest of 87 dolls. 56cts. for 72 days, 
at 6 per cent, per annum? Ans. 1 dol. 3 cts. 6 nu 

37. What is the amount of 8400 dollars for 20 days, at 
5 per cent, per annum ? Ans. 8423 dollars. 

38. How much is the amount of 298 dolls. 59 cts. from: 
the 19th May, 1826, to the 1 Ith August, 1827, at 8 per cent, 
per annum? Ans. 327 dollars 98 cents 4 mills. 

39. How much interest is due on a note, passed the 14tli 
of June, 1827, for 196 dollars, at 5 per cent, per annum, on 
the 14th of December following? Ans. 4 dolls. 90 cts. 

40. Required the amount o? 73 dollars 41 cents for 27 
days, at 6 per cent per annum? Ans. 73 dolls. 74 cts. 

41. How much is the interest of 35 dollars for 256 days, 
at 6 per cent, per annum? Ans. 1 dol. 47cts. 2 m. 

42. How much is the amount of 455 dollars 52 cents for 
47 days, at 6 per cent, per annum ? 

Ans. 459 dollars 3 cents 9 mills. 

Note. Work the above qaeitioas by the Doable Rale of Three Direct. 

When the amount^ rate and time^ are given to find the 

prineipal. 

Rule. As the amount of 100 dollars, at the rate and 
time ^ven, is to 100 dollars, so is the amount given to the 
principal required. 
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43. What principal put to interest for eight years, at 6 
per cent* per annum, will pay a debt of 1000 dollars? 

8 yean. 
6 {let cent. 

48 
100 

"^ ^ ttM, millt. 

As lis 3 100 : i 1000 : 675 67 5|f Am* 

44. What sum being put to interest for twelve years, at 
7 per cent* per annum, will amount to 626 dolls. octs.P 

Ans. 340 dolls. 25 cts. 

45. What sum put to interest for five years, at 6 per cent, 
per annum, will amount to 7'^H dollars? Ans. 2560. 

46. Heceived 700 dollars as payment in full for a note 
with four years interest due thereon, at 6 per cent, per an- 
num. How much does the note call for? 

Ans« 564 dollars 51 cents 6^\ mills. 

WJien the amcfunif time and prineipalf are. given to find 

the rate, 

RuLB. As the principal is to the interest for the whole 
time, so is 100 dollars to its interest for the same time. 
Divide the interest so foufid by the time, and the quotient 
will give the rate per cent. 

47. At what rate per cent, will 340 dollars 25 cents 
amount to 626 dollars 6 cents in twelve years? 

g eti. 
626 6 
340 85 

As 340 85 : 885 81 :: too : 84-S- 18=7pereetit Ant. 

48. At what rate per cent, will 675 dolls. %7 cts. 5|4 ni. 
amount to 1000 dollars in eight years? Ans. 6 per cent. 

49. Paid 728 dollar;^ in fuU for a note of 560 dollars, with 
five years interest due therepn. What was the rate per 
cent, per annum ? Ans. 6 per cent. 

50. At what rate per cent, will 500 dollars amount to 725 
liollars in nine years ? Ans. 5 per cent. 

51. At what rate per cent, will 1260 dollars amount to 
1638 dollars in four years ? Ans. 7^ per cent. 

When the primipalj amount and rate^ are given to find 

the tirne^ 

Rule. Find the interest of the given sum for one year, 
and then say, as the interest for one year is to one year, so 
is the interest of the whole sum to the time required. 
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52. In whftt time will 100 dollars, or anj other sum of 
mooej, double itself, at 6, 7, 8, or any other rate per cent, 
per annum, simple interest? 

RuLB. As the rate per cent, is to one jear, so is 100 
dollars to the number of years it will be in douWng itself; 
or, divide 100 dollars by the rate per cent and the quotient 
is the time. 

BXAMPLBS. 



As 6 



7 
8 



y«tr. 
1 






100 



16| years. 



n 



1 : : 100 

1 : : 100 

Ans. 16§ years at 6 per cent I4f- years at 7 per cent 
l£i years at 8 per cent and % 100, at d per cent 
will be do yeacS'in donbliag itself. 

53. In what time will 340 dollars 25 cents amount to 
dS6 dollars b cents, at 7 per cent per annum ? 

Ans. 12 years. 

54. In what time will 650 dollars amount to 910 dollars, 
at 8 per cent per annum ? Ans. 5 years. 

A TJBLE shewing- the number of daySy from any day in 
any months to the same day in any other months through* 
out the year. 



I 


Jan. 


J«ii]PeblMar]Apr]M«y}JaiielJalylAaRlSept]Oot3Nov]lJeo| 


f 


365. 334 


306 


275 


245 274 


184 


153 


122 


»« 


61 


31 




Feb. 


31 


365 


337 


306 


276 245 


215 


18« 


153 


123 


92 


62 




Mareb 


59 


2S 


365 


334 


304 


273 


243 


212 


181 


151 


120 


90 




April 


90 


59 


31 


365 


335 


304 


274 


243 


812 


182 


151 


121 




May 


180 


89 


61 


30 


365 


334 


304 


273 


242 


212 


181 


151 




Jmie 


151 


120 


92 


61 


31 


365 


335 


304 


273 


243 


812 


182 




Jaly 


181 


150 


liU 


91 


61 


80 


365 


384 


303 


273 


242 


212 




Aug. 


812 


181 


153 


122 


92 


61 


31 


365 


334 


304 


273 


243 




Sept. 


243 


212 


184 


153 


123 


91 


62 


31 


365 


335 


104 


274 




Oct 


873 


242 


214 


183 


153 


122 


92 


61 


30 


365 


334 


304 




Nov. 


304 


273 


245 


214 


184 


153 


123 


92 


61 


91 


365 


335 




Dee. 


334 


m? 


;i75 


2U 


214 


183 


153 


122 


91 


61 


SO 


365 



Use (^ the TaUc— Suppose you want to know the num- 
ber of cmys between the 8th of May, and the 8th of Novem- 
ber following. Under the column of May, at the top of the 
table, look for November in the left-hand column, and you 
will have 184 days. Again, how many days from the 4th 
of March, tothe 4th of September following P Look in the 
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top column for March, and in the left-hand column for SepA 
tember, and run your finger alon^, until jou come to the ] 
column headed March, and jou will find 184 days. > And / 
if it be required' to find how many days there be from 14th | 
June, to the £Pth April, you must find how many days there \ 
are, first from the 14th of June to the 14th of April, which \ 
you will find to be 304 days; then add the number of days \ 
from the 14th to the £Oth June, which is 6, to 304, and it \ 
will make 310 days* If the days in the given months be ; 
different, their difference must be added to, or subtracted \ 
from the number found in the table. Thus, from the 14th / 
of June to the SOth of April, is 304+6b=310 days ; and from ' 
the 20th April to the 14th June, is 61 days, less 6, .e^nal 
55 days. If the time exceeds a year, 365 days miM be 
added for each year. 

Calculating interest on hondsj notes^ ^e. 

JLvhz 1. Find the interest of the principal from the 
time the interest first commenced, to the time of the first 
payment, and add the interest thus found to the principal^ 
and subtract from the whole the payment made, and the 
remainder forms a new principal, on which proceed as you 
have done, till all the payments are brought in. By this 
rule, when a payment alone, or in conjunction with any 
preceding payment, is' less than the interest then due, no 
calculation is to be made, but tliese lesser payments added 
to the neict. Therefore no part of the interest ever forms, 
or becomes a part of the principal bearing interest, the pay- 
ments being fifrst applied to discharge the interest. 

There are other methods used, winch 1 will give examples 
of; but the above one is the best. 

BXAMPLB. 

55. A passed his note to B for 800 dollars, dated the first 
of January, 1823, payable in four years, with interest from 
the date, at 6 per cent per annum, on which A paid the 
following sums, viz. 

1S88, Jolj \t^ paid on taid oote £100 
1883, Nov. 1st, paid 150 

1814, Jan. 1st, paid 100 

1894, Sept 1st, paid 80 

18^, Sept 1st, paid 100 

1886, April 1st, paid 150 

g 680 paid. 

What was the balance due on A's note, on the first daj 
of January, 1 827? 

K 
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Pciwipa at iotereit from Jan. lit to Jkily lit, 18tS £800 0(> 
Six OMNithi interest .•.•■......,.. t4 00 

0ae fint of Julj --•-884 00 

Paid Mme date •-. 100 00 

Balanee doe, the new principal -..-ti... 794 OO 
Interest OD nid balances np to l8t Nor. (4 months) • - 14 48 

Dae fint of Nofember •-•'••,-••••. 798 48 
Paid same date ---.••..••••• iso 00 

The new prineipal, hearing interest •-••••- 588 48 
Interest on said balance, op to Jan. Ist, 1824» (8 months) 5 88+ 

Jkut first of Jannaiy, 1884 -•• 594 36 

Paid same date •--.......... lOO Od 

The new principal, bearing interest -.--..- 494 38 
Interest on said new principal, to Sept Ist, (8 months) • 19 77 -i- 

Doe first of September, 1884 514 IS 

Paid same date ...--. 80 00 

« The new principal, bearing interest • - • - - . • • 434 IS 
Intereston said new principal, to Sept. 1,1885| (IS months) 86 04-f- 

Dae first of September, 1885 460 17 

Paid same date •-..-. -100 00 

The new principal, bearing interest •-.-.-- 360 17 
Interest on said new princi]^ to April 1, 1 826, (7 months) 18 614- 

Due first of April, 1886 - 378 78- 

Paid same date .....-.•..•.• isO 00 

The new principal, bearing interest ...-•-• 888 78 
Interest on said new principal, to Jan. 1, 1887, (9 months) 10 08-|- 

Puefirstof January, 1887 £838 80 

KoTs. I did not bring in the fractions. 

nSnotker method^ usfid by meirehants. 

RvLB S. Multiply the principal by the number of days, 
till the first payment is made, and the remaining principal 
by the number of days between the first and second pay- 
ments, Ike. till all the payments are made ; then add all 
these products together, and divide the whole sum by 60, 
and the quotient will be the answer, or interest in cents. 
This divisor 60 will do when the rate is at 6 per cent. This 
60 is found by dividing 6 into S65 days. A divisor for 5 
per cent, is found by dividing S65 by 5sr3, Hlq. 

The above question performed by this rulev 



1825, Jan. Ist, 
July Ist^ 

I^OY. let, 

18£4, Jan. 1st, 

Sept. Ist, 

1825, Sept Ist, 

1826, April 1st, 
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Principal 800xl81-al44800 
Paid 



lor 



Balance 
Paid 

Balance- 
Paid 

Balance 
Paid 

Balance 
Paid 

Balance 
Paid 

Balance 
Interest 



Amount due 2218 45 



100 

700X123* 86100 
150 

550x 61» SS550 
100 

450x243t»109350 
80 

3rOx365«:185050 
100 

270x212« 57240 
150 

'120x2r5co 8S000 

98 45 

599090 



23 



80 



14 15+ 



5 514- 



17 97+ 



22 20+ 



9 40+ 



5 42+ 



98 45 



60)599090 



0984+ cb. 



Balance 
Interest 



8120 «0 
.99 84+ 



Amount due 8219 84 



NoTi. Thee6lumoabofe,containiiigtheintcwttofthefeveraIbaIan©fil 
ii Cftlealated by Compoand Proporttoo. The divinr 60 it not eorrect, be- 
Mttte 365 dirided by 6 {^▼es 60|. m a qaodent. But moltiply 365 days by 

100 dollan 06 36500 -4- 6.6083+ for a difbor. wliiflh wttl gift Ihe qfio. 
litDt in dollars That, 

6083)599090 

98 4»+ intemt 
ISO 00 balaaoc. 



Aaunntdiitt f^M 48 

Rule 3. As 100 dollars, with 365, is to 6 per cent so 
is the different balances, with their number of days, to their 
respective interests. 

« 

RuLB 4. Multiply the number of days into the bahnces 
at interest, add their products together, and divide that sum 
by GpBSf and the quotient will be the answer in dollars, that 
is, the interest, which, added to the balance of principal 
due, will be ihm whole amomu due. 
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Jinother method* 

Hulk 5. When the time is months, or months and da js 
between each payment, multiply each sum by the months it 
19 at interest, and take the quotient of 1200, divided by the 
rate per cent, as a divisor. Thus, for 6 per cent, the divisor 
is 200^ for 5 per cent. £40, for 8 per cent. 150, &c. 

^ THB Sim aUUTIQV. 



Principal 

Paid ist July, 182a 

New principal 
Paid l&t Nov. 182S 

New principal 
Paid 1st Jan, 1824 

New principal 
Paid 1st Sept. 1824 

New principal 
Paid 1st Sept. 1825 

New principal 
Paid Ist April, 1826 

Balance op to Jan. I» 182r 



S800 X 6 s 4800 
100 



roo X 4 

150 

550 X 2 
100 



2800 



1100 



5 



606 



450 X 8 = 
80 

370 X 12 « 4440 
100 

270 X 7 « 189» 
150 

120 X 9 « 1080 

200)19710 

Interest 98 55 
Balance 120 00 

Due jg218 55 



Jnother method. 

RuLS 6. Find the interest on the principal, from the 
time the interest commenced, to the time of settlement, and 
add it to the principal, and likewise the interest on eack 
payment, from the time the payment was made, to the time 
of the settlement, and add the several interests to thiS^ re- 
^afi^tive payments, and deduct the whole amount from the 
Mkount of the note, bond, &o. and the remainder is the 
Mance due oa the notOj &e« 
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V, 



Priaeipftl SOO doUara, and four years iotei^it 192 dollan. 

Whole amount, op to Ist Jan. 1^7 jft ^^^ ^ 
1st July, 1823 K<^ 



Inters thereon to Ist Jan. 1827 

Kk< lit «ov. 1823 

Interest thereon to 1ft Jati. 1827 

I^aidUtJ^tl. 1824 
Interest to Ist Jan. 18^ 

Biiil ist Sept. 1824 
Interest to 1st Jan. 189^ 

Paid ist Sept. 1825 
IsterefK to Ut Jan. IS2r 

Paid 1st April* 1820 
Infcerest to lit JAn. 1827 



— amoctnt SY21 
150 
28 50 



100 
18 




«' Doe i^lB S6 



Ittjtit 7 When payments arfe made in 8Horteri>eridils 
l«ian a jeir, that is, iti 4, 6, 7, 8 motttbs, &c. from each 
other, find the interest on the.pnncipal sum for one year, 
add it to the principal, and compute the interest on the sum 
paid, from the time it was paid, up to the end of the year, 
kdd it to th^ sum paid, and deduct it from the pnncipal and 
interest, added as above. If any payment be made of a less 
sum than the interest due at the time of such payment, no 
interest is to be calculated, but enly on the principal sum, 
ftr any period. 



TBS S&BB ai7ESTI0X. 

tat Jan. 1823, prineipal sum gSOO 

One fear^s interest, to 1st Jftn. 1 824 48 

P*id 1st JalT, 1823 

Six months interest, to 1st Jan. 1824 

Paid 1itJli#. 1823 

Intevest^o 4st Jftn# 1824» (2 months) 



100 
3 

150 
1 50 



amount 1^848 Qp 
103 



PaM 1ft Jan. 1824 



151 50 
100 



854 50 






•V 
>* 



%^- 



Neif principal 493 50 
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New principal broa#it over 8493 f? 
One yew^s bterert on 493 dolls. 50 cU. to 1st Jan. 1825 T» ot 

Amonnt 523 11 

IPaWUt Sept. 1824 ^, ... n *? «a 

latei»kt«b«rc<»itAatJan.1825, (4moDthB) 1 60 ' * *a 

New prineipal 4it 51 
One year's interest on 441 dolls. 51 oti. to 1ft Jan. 1826 ^6 *^ 

Amount 468 00 
Paid 1st Sept. 1895 lOO 

Interest thereqn to 1st Jao. 1826, (4 months) 2 

New principal 366 00 
Interest on 36edollar8, to Ist Jan. 183^ ^^ ^^ 

;> Arnoant 387 96 

Paid «st-A.^«SI; tS^ ^ 150 

Interest thereon t(r4.<jaa. 1327^ (« months) ^ 75 

Balance due S33I 21 

P«ri.« 8. MiiltiplyJ5«_^we*^l balances into the dajst 
Chey are at i^tei^stt^f^^^^JSPI^ly the sum of these pro- 
ducts by the rate on the dollar, and divide the la^t pirodtict 
by 365, th/days in a. year, and you will have the- whole 
interest due« &c.. 

THSJSABEE^ aiTMTIOS". 

By the second rule, the pum of the several balances^ 
multiplied intathe number of days they were at interest^ is 

599090 • 

Estio^ or pate of the doHar, is ,06. 

365)35945,40 

Interest 98.48 -f 

> Bnlanee of prineipal 120,00 

Dae 8218,48 

Different methods. - ^ 

* By Rule I, due on said note, g 232 80+ 

Ruled, S19 84 

Rule a, 218 46 

h^\Q4^ 218 4a 
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BjT Rule 5, due on said note, Sdl# 55 

Rule 6, sei8 55 

Rale 7, £31 21 

. Rule 8, 218 48 

NoTK I hav&here givdn eight ezampletf hy which iotereft on notef, 
where partial payments are made, is eompated. The first rtile is most ia 
use, and is aUowed to be the most jost; yet there h a great differeaoe be* 
tween it and aU the rest, save the seventh. 

I eannot inform (be scholar, whether there is or not in this state, a role 
established by^ law for calculating interest on bonds, notes, kc where partiA 
Hymeots are mades but in some of the New Cngland state* there is.. 



COMFOUJ^TD lAnrJEREST 

Is when the interest is added to the principal for one, or 
at the end of a jear, and that sum becomes a new principal 
for another jear, and the interest thereof added again, &c. 
for any number of years. This is called Compound, or 
interest upon interest. 

Rule 1. Find the interest for one year, and add it to 
the principal,, which is tlie amount lor one year. Pind the 
interest or that amount, which add as before, for the amount 
of the second jrear, and so on for any number of years* 
Subtract the original principal from the last amount, and 
the remainder ,will be the compound interest for the whole 
time. 

RuLB 2, by the table. Miiltiplj the figures standing 
against the number of years by the given principal, and 
the product is the amount required, from which, if you sub- 
tract the principal, the remainder is the compound interest* 

RuLS 3, by the table. Multiply the giyen principal con*, 
tinuatly by the amount of one dollar for one year, at the 
rate per cent, given, until the number of multiplications lg 
equal to the given oumber of years, and the product will* be 
the amount required, from which, if yon subtract the given 
j^incipal, the remainder will be the compound interest. 



Yrs. 

1 


5 per cent. 


6 per cent. 


Yrs. 


5 per cent. 


6p«rc«int. 


1,050UO 


1,06000 


It 


1,71034 


1,89829 


2 


1,10350 


1,12360 


12 


1,79585 


8;Of2l9 


s 


1,15762 


t,l9t01 


13 


1,88565 


2,13292 


4 


' 1,31550 


1,26247 


14 


1,9799^ 


2,26090 


5 


1,27688 ' 


1,83822 


15 


2,07893 


2,39655 


6 


1,34009 


1,41851 


16 


2,18287 


A5478r 
^69277 


7 


1,40710 


1,50:^63 


17 


2,89201 


8 


1,47745 


1,59384 


18 


2,40661 


2^85433 


9 


1,55138 


1,68947 


19 


2)52695 


3,08559 


10 


1,68889 


1,79084 


20 


2,653f9 3,80713 | 
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By iliig HhUf cottipouiid interest tnay be xAoH expedl*' 
tiouslj calculated, in ivhich the amount of one dollar for 
any number of years^ not exceeding 20, is shewn, at 5 and 
6 per centj per annum, compound interest* Look in the 
left-hand column for the g;iven number of yearsr and i:ttn 
your eye along towards tlie right hand, under 5 or 6 per 
cient. (as the questioii deiaftnds,} and you will find the 
number sought. 

L How much is the compound interest of ^0 dollars for 
4 years, at 6 per oent. per annum? 



10,00 intereit 

91$ §0^ priDeipftl for 1 year 
6 

X%7% intereic ^ 



StV^ ^ priftripftl fix* 2 jea» 
6 



lS,48,Si ifiterest 

^S^'HOfSi 4th priDcipat for 3 years 
6 



\i,i9,9l,9% interest 
2?8,«0,3« 

fi5^49»d3,9S fttnoant (ov-*psta^ 
SOO principal 

., Operation by Rule S. 
Tftbcikr w^tiMe for 4 years, at 6 per e^bi. 1 ,S6347 

2oe 



S200 IstpriDeipal ^ ^ 

6 ._ 



Amotlnt i52,49,4»00 

PHnoipal 300 i 

Answer g5«,49,4 -^ N 

Operation by Rule &• 

'^abtthirnamberforlyear, l,060IOOssl,0& | 

Th« fi00Xl,0ftXnOBXt,OSXI#O&a*S252,41^5+ 

Dedoet (he prtaeipaa 200 
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2. How much is the amount of 500 dollars for 3 years, at 
6 per cent, per annum, compound interest ? 

Ans. 595 dollars 50+ cents. 

3. Required the compound interest of 100 dollars fof 
3 years, at 6 per cent^ per annum ? 

Ans. 19 dollars 10+ cents, 

4. What is the amount of r50 dollars for 4 years, at 6per> 
cent, per annum, compound interest ? , 

Ans. 946 dollars 85+ cents. 

5. How much will 650 dollars amount to in 20 years, at 
6 per cent, per annum, compound interest? 

Ans. 2084 dollars 63+ cents. 

6. What is the compound interest of 100 dollars for 1 1 
years, at 6 per cent, per annum ? 

Ans. 89 dollars 82 cents 9 mills. 

7. What is the amount of 425 dollars 75 cents for S yrsl 
at 6 per cent, per anniim, compound interest? 

Ans. 507 dollars 7+ cents. 
S. How much is the amount of 300 dollars for 4 years, at 
5 per cent per annum, compound interest. 

Ans. 364 dollars 65 cents. 
9. A father left 6000 dollars at compound interest, at 
'6 per cent, per annum, to be equally divided among three 
flOBs, when the youngest, who was 1 2 years of age, should 
orrire at SI. What will be each son's share then ? 

Ans. 3378 dollars 94 cents each. 

NoTS. Th« rafio is the tiyiple interett of one dollAr for one year, «t any 
propoeed nte per eeot. and H thus foaod. 

As 100 : 5 : t 1 to 0»05 ratio. 

Ai too : 6 : : t to 0,96 ratio. 

The tahle is eoostrooted b (he follpwing manner.. To find the tabolar 
ttninbersy say, 

As 100 : 105 r: 1 to 1,05 c=s 1,05000 tabular nnmber. 
As 100 : 106 : : 1 to 1,06 n 1,06000 tabalar number. 

If the papil does not wish (o work by the tabular numbers, he most make a 
ftatiog for every year In the question, as in simple intei'esL 



COMMISSIOJT, U^UR^JWE Sf BEOKERAQE. 

Commission is an allowance of so much per cent, to a 
correspondent, for buying and selling goods for his em* 
ployer, and is performed the same as interest for a year. 

RuLB. Multiply the given sum by the rate per cent, and 
divide the product by 100 ; or cut off two figures to the right 
hand, ahd all to the left will be dollars*. 
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EXAMPI.B8. 

1. Whftt is the commission on SOOdollars^ at 4 per centJ 

500 
4 

Aim. SSI9,00 

S. Required my commission on laying out 750 dollars, at 
4i per cent.? Ans. 33 dollars 75 cents. 

3^ What must I charge mj employer on laying oat 1S60 
dollars on his account, at 2i per cent. P 

Ans. 31 dollars 50 cents» 

4. What is my commission on 2176 dollars 50 cents, at 
2i per cent.? Ans. 54 dollars 41| cents. 

5. How much am T indebted to my correspondent, on 
laying out for me 950 dollars 75 cents, when I allow hiia 
3| per cent, commission? Ans. 26 dolls* 14ict8. 

ij>r8mutj>rcB 

Is a premium given for insuring property of all kinds fron^ 
fire, the dangers of the sea, even insuring lives, &c. The 
instrument of agreement between the parties, is called the 
policy of insurance. 

RuLB. As in commission^ being all at so much per cenb 

BXAMPLBS* 

1. What is the premium of insuring 800 dollars, at 1} 
per cent*? Ans. 10 dollars. 

2. What is the insurance on 1240 dolls, at 10 per cent.? 

Ans. 124 dollars. 
3« What will the insurance of 2800 dollars come to, at 
12i per cent.? Ans* 350 dollars. 

4. How much is the insurance of a house, in which there 
is spiritous liquors, gunpowder and vitriol, (such goods 
doubly hazardous,) amounting to 89840 dollars, at 31 per 
cent.r Ans. 27850 dollars 40 cents. 

5. What sum must a policy be taken out for, to cover 
1000 dollars, when the premium is 10 per cent? ^ 

100 per eent* 
10 premiam 

As 90 : 100 : s 1000 : lUl dolls. It eti. t^m. 

6. What sum will it require to cover a policy of insurance^ 
for 4500 dollars, at 20 per cent.? 

lOOr-SOssSO Ai 80 ? 100 : : 4500 i %5^U sniwcnrs 
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BROKERAGE 

Is an allowance of bo much per cent to persons, for as« 
risting merchants to sell their goods, or procuring custom* 
ers; and they are generally termed brokers, factors, and by 
some commission merchants. Their per centage is scarcely 
1 per cent but often i, i, f , |, &c. Thia is performed the 
same as simple interest, commission, &e. 

RuLB. Multiply the given sum by the rate per cent, and 
cut off two figures of that product to the ri^ht band, and the 
left*hand figures will be dollars, and the right-hand fisures 
will be cents. Or, by the Rule of Three, say, as 100 dolls, 
is to the rate per cenU so is the ^Ten sum to the answer^ 
in the same as the rate per cent is» 

BXAMPLBS. 

1. What is the brokerage on 400 dollars, at i per ci^tF 

^^f22 d»Ut, eta. doUi. 

Ant, ft 8,00 At 100 : 50 : : 400 : S dollani 

SL How much must I pay my factor €ar -obtaining cus- 
tomers for me, who purcnased 1200 dollars worth tobacco 
of me, the factorage being f per cent.? 

Ans* 7 dollars 50 cents. 
d. What is the brokerage on 1000 dolls, at I i per cent? 

Ans. 15 dollars. 
4. How much must I pay factorage at li per cent, on SOOt 
ilollars? Ans. £5 dollars. 



REBATE OR DlSCOWrr 

Is an allowance made of any sum of money before it be- 
comes due, or upon advancing ready money on bonds and 
notes, which are payable at a future date. What remains 
after the rebate is deducted, is the present worth, or such a 
sum, as if put to interest, would, at the given rate and time^ 
amount to the g^ven sum or debt 

RuLB. As the amount of 100 dollars, at the given rate 
and time, is to the interest of lOOdolls. at the same rate and 
time, so is the given sum to the rebate required. Subtract 
this rebate from the given sum, and the remainder is the 
present payment or worth. Or, as the amount of I00dolls« 
IS to 100 dollars, so is the given sum to the present worth, 
which subtract from the debt, and the remainder is the 
rebate. 
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Proof. Find the amount of the present worthy at the 
given time and rate, and if the work is right, that will be 
equal to the given 8um or debt. 

EXAMPLES. 

1. What is the rebate on fiOO dollars, which is not due 
for a jear, at 6 per cent, (ler annum ? 

dolls, dolU, doU»» dolls. ctt.tn, 
100+G»106 Af 106 : 100 : : SOO : 18S 67 94- 

dolls, cts, fR. doBs, cts, m. 

JB300^188 6r ^+ equal 11 33 O-f- Mswer. 

2. What is the interest on 188 dollars 67 cents 9}} milli 
for one jear, at 6 per cent, per annum ? 

Ans. 11 dollars S9 cents 0|| mill. 

NoTS. Rebate and toterett are often suppoMd to be the saiine tb'mgy and 
the imerett for the time if often taken in busineM for the rebate, and both 
parties allow that neither o^ them aoftain a lorn. This ia not oorreet, m yoa 
may see bjr the two qoettions above ; for the interest on SOO dollars for a year, 
ai 6 per cent la IS cfoilars, vhereaa the rebate on the same sum, and at the 
same rate and timey is 11 dollars SS-f* cents» making a difference of 67 eents 
9 -4- mills, xm «««ry 200 dollars, for a year. On a large son* for six or sevea 
years, the difference woaia De rvtj »ii»iidaiablg. • 

S. What readj^ monej must I pay, to discharge a debt of 
600 dollars, due'four jears hence, at 5 per cent, per annum? 

Ans. 500 dollars. 
4« What is the present worth of 450 dollars, due in six 
months, at 6 per cent, per annum ? 

Ans. 4S6 dollars 89 cents. 

5. How much ready money must 1 pay for a note of 615 
dollars 75 cents, due seven months hence, rebate at 4^ per 
cent, per annum? Ans. 600 dollars. 

6. What ready money must I pay, to discharge a debt of 
650 dollars, due two years hence, rebate at 7 per cent per 
annum ? Ans. 570 dollars 16+ cents. 

iFhen sundry stmts ors to be paid at different times. 

Rule. Find the rebate, or present worth of each par- 
ticular payment separately, and add them into one sum, 
and that will be the answer required. 

7* What is the rebate of 1000.dollars,bne-half due in six 
mouths, and the other half due in six months after, at 6 per 
cent, per annum? Ans. 42 dollars 86+ cents. 

8. 1 have a bond of 2000 dollars, of which 500 dollars is 
payable in six months, 800 dollars in one year, and the 
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balance at the end of three jear^. Hx)W much rea'dy money 
ought 1 to get for it at present, allowing reliate at 6 per cent, 
per annum ? Ans. 1833 doiis. d7f cts. 

Ji short method for Jinding the rebate of any given sum for 

months and days. 
Rule. Lessen the interest of the given sum for the time, 
by subtracting its own interest; and this gives the rebate 
very nearly. 

9. What is the rebate of 50 dollars for six months, at 
6 per cent, per annum ? Ans. 1 dol. 46 cts. 

Interest on j^50 for six months g I SO ots. 
interest on 1 dol. SO ets. six otonchs 4 

Ads. si i^ 

10* What ready money must I pay for my bond, which 
has 73 days to go before it is due^ for 900* dollars, rebate at 
6 per cent, per annum? Ans. 889 dolls. 32+ cts. 

NoTB.. Wheik relMite is to be made for present payment, without any 
regarU to time, the interest on the anm is calcutqied for a year, as the discount 
or rebate. 

11. How much is the rebate of 750 dolls, at 4 per cent.? 

Ans. 30 dollars. 

12. How much ready money must I give for 1000 dolls* 
at 5 per cent.? Ans. 950 dollars. 



AXJ^UITIES BY 8IMPLB IJ^TEREST. 

An annuity is a sum of money, payable every year, or 
for a certain number of yearsy or for ever. When an an- 
nuity is bought oil*, or paid all kt once at the beginning of 
the first year, th6 price paid is called the present worth. 

To find the amount of an annuity* 

RuLK. Find the interest of iiie given annuity for one 
year, and for as many jears up to the given time, less one; 
then multiply the annuity by the given number of years, and 
add that product to the whole interest, iind tlie sum will be 
the amount sought. 

EXAMPLES. 

1. If an annuity of 280 dollars |^e forborne five years, 
what will be due for principal and interest at the end of said 
time, simple interest being computed at 5 per cent, per an- 
numf Ans. 1540 dollars. 

h 
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Interest on 280 dollart for 1 year, at 5 per cent ^14 

1280 2 as 

S80 S 42 

280 4 56 

Tiye yeart' anDuitj, at 280 dollan per year 1400 

Ads. gl540 

2. A ferm being let upon a lease of four jears, at 100 
dollars per annum, and the rent being in arrears for the 
^hole term, 1 demand the sum due at the end of the term, 
)simpie interest being allowed at 6 per Jent. per annum ? 

Ans. 436 dollars. 

To find the present worth of an annuitif at simple interesL 

RuLB. Find the present worth of each year bj itself, 
rebating from the time it falls due, and the sum of all these 
will be the present worth, required. 

5. How much is the present worth of 400 dollars per an- 
nutn, to continue four jears, at 6 per cent, per annum ? 

-Ans. 1396 dollars 6i cents. 

4. If the payment of the rent of a house be omitted for 
seven years, what will be the amount in that time, at 6 per 
cent, when the rent is 224 dollars per year ? 

An9. 1850 dollars 23+ cents. 

5; If the payment of a pension of 200 dollars per year be 
forborne seven years, what will it amount to, at 4 per cent 
per annum ? Ans. 1568 dollars. 

6. Suppose a salary of 400 dolls, a jear be forborne seven 
years, what is the amount at the expiration of that time, at 
4it per cent, per annum P Ans. 3178 dollars* 

7. What ready money will equal an annuity of 100 dol- 
lars, to continue three years, rebate being at 6 per cent, pet 
annum? Ans. 268 dollars 37+ cts. 

KoTE. Not. 4, 5 and 6, are wroqght by the first rale. When the annuity, 
•alary or rent, are to be .paid by half yearly or qoarteriy payment^ the 
aniitNint of such annuity, itaUry or rent, wiU be more than yearly, halt* yearly 
more than yearly, and qaarterly more than halt' yeari^* 

RuL)£ for half yearly payments. Talce always half of the 
ratio, half of the annuity, and twice the number of years j 
that is, reduce the years to half years, and work as before. 

8. If 280 dollars annuity, payable half yearly, be forborne 
^% years« what will it amount to in that time, at 5 per cenff 
per annfum P An». lo57 dollars 50 cent9* 



J 
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Rule for quarterly payments. Take a fourth part of 
the ratio, a fourth part of the annuity, and four times the 
number of years; that is, reduce the years to quarters, and 
work as before. 

9. If 280 dollars annuity, payable quarterly, was unpaid 
five years, what will it amount to in that time, at 5 per centw 
per annum ? Ans. 1566 dollars 25 cents. 

2^ shfiw the diffsrence.of the paumenfs, 

£80 doilart in 5 years, hy yearlf pAymente, ii S ^^*^ 
280 5 by half yearly payments 1557 50 



280 



5 
5 



by quarterly paymcota 1566 25 



jij>rj)rurriE8 or prjs^siojv's at compound 

1J^TERE8T. 

» 

To find the amount of an annuity, or pension, in arrears*, 
by compound interest. 

RuLB 1. Make 1 the first term of a geometrical pro* 
gression, and the amount of one dollar for one year, at the 
givien rate per cent, the ratio. Carry on the series up to as 
many terms as the given number of years, and find its sum, 
which multiply by the given annuity^ and the product wKI 
be the amount required. 

TABLE Ut. 



'Yrs. 
1 


5 6 i 


Yrs, 
17 


5 d "• 


1,000000 


1,000000 


25,840366 28,212380 


2 


2,050000 


2,060000 


18 28,132385 


30.905653 


3 


3.152500 


3.183600 


19 30,539004 


33,759992 


4 


4,310125 


4,374616 


20 


33,065954 


36,785592 


5 


s^s^sen 


5,637193 


21 


35,719252 


39.992727 


6 


6,801913 


6,975319 


22 


38,505214 


43,392291 


7 


8,142009 


8.393838 


23 


41,430475 


46,995828 


8 


9»549109 


9,897468 


24 


44,501999 


50,815578 


9 


llg(i26564 


11,491316 


25 


47,727099 


54,864512 


10 


12,577892 


13,180770 


26 


51,113454 


59,156382 


11 


14,206787 


14,971643 


27 


54,669126 


63,705765 


12 


15,917126 


16,869942 


28 


58,402583 


68.528112 


13 


17.712982 


18 882130 


29 


62,322712 


73;639798 


14 


19,598632 


21,015066 


SO 


66,438847 


79,058186 


15 


21,578564 


23,275969 


31 


70,760790 


84.801677 


16 


23,657492 


25.672528 
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Rule 2> by Table 1st. Multiply tke tabular number, 
under the rate per cent, and opposite to the given number 
of jears, by the annuity or rent, and the product will he 
the aiftount sought. The table shews the amount of onje 
dollar annuity, forborne or unpaid, at 5 and 6 per cent, per 
annum, compound interest, for 31 years, or under. - 



. . ■ ..li. 




TABLE 2nd; 


t 


Vps. 


5 


6 


Yrs. 


5 6 1 


1 


0.952381 


^ 0^943396 


1^ 


ll,27406«^ 


10.477260 


2 


1,8^410 


■^ 1833393 


18 


11.689587 


10,827.603 


3 


2.723248 


2 673012 


19 


12,085321 


11,158116 


4 


3,545950 


3,465106 


20 


12.4622^0 


11.4^99^1 


5 


4 329477 


4.212364 


21 


12,821153 


11,764(577 


6 


5,075692 


4,917324 


22 


13,163003 


12.041582 


7 


5,586278 


5,582381 


■23 


13,488574 


12.303380 


8 


6.463213 


6,209794 


•24 


13.798642 


12,550357 


9 


7.107^832 


6,801692 


25 


14,195944 


l2i7S33i6 


10 


7,721735 


7,360087 


26 


14,375185 


13.003166 


11 


8,306414 


7,886875 


27 


14,643034 


13,210534 


12 


8,863^52 


8,383844 


28 


14,898127 


13.406164 


13 


9,393573 


8,852683 


'29 


i5;r4ior3 


13.590721 


14 


9,898641 


9,294984 


30 


15,372451 


13jr6483l 


15 


10,379658 


9,712249 


31 


15,592810 


13,929086 


16 


10,837769 


10,105895 




1 
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Table 2nd shews the present worth of one dollar annuity, 
to continue for 3t years, at 5. and 6 per cent, per annum, 
compound interest. 

1. If 150 44»(lar3 yearly r^nt, or an annuity, be forborne 
or unpaid four years, what will it amount to in that time, at 
6 per cent, per annum, compound interest ? 

Operation by Rule 1 ., 

1^06x1,06x1,06=1,191016 

1,06x1,06= 1,123600 

Amount of one dollar for a year 1,060000 

First terra 1,000000 

Sum of the series 4,37461 6 

JS cts. m. 
. 4,S746l6x 150=656,192400=636 19 2+ Ans. 

Not*. Look for the amoant of one dollar, 8se. in the tah!e of oompoond 
lotere«t, and yoa wiU find 1,06, &c. 

3y Table 1st, opposite 4 years, and under 6 per cent. 
^{^;* annum, is 

: * 4,3746 l6x 150=656 dolla. 19 cts. 2+ m. Ans. ' 
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3. If a salary or pension be forborne 20 jceaTs, which is 
60 dollars, how much will it come to, at 6 f>er cent, per an- 
num, compound interest? Ans. 2207 dolls; 13+ cts. 

3. Suppose an annuity of 400 dollars be 12 years in ar- 
rears, it is required to find what is due now, compound in- 
terest being allowed at 5 per cent, per annum ? 

Ans. 6366 dolls* 85+ cts. by table 1st. 

4. What will a pension of 480 dollars per annum, pay- 
able yearly, amount to in three years^ at 5 per cent, per 
annum, compound interest? Ans. 1513 dolls. 20 cts* 

To find the present worth of annuities at compound interest. 

Rule. Divide the annuity, &c. by that power of the 

ratio, signified by the number of years, and subtract the 

quotient from the annuity. This remainder being divided 

by the ratio less one, the quotient will be the present value 

. of the annuity required. 

5. What ready money will purchase an annuity of 200 
dollars, to continue four years, at' 5 per cent, compound 
interest ? 

Fourth power of the ratio, 1,9r5506; then divide £200 by 1,915506, 
sahtmet that qaotient from 1^300, and divide the remainder by ,05, and yoa 
win have 709 dollars 19-f. centa, which is the anr«'er. 

By Table 2nd. 

Under 5, and even with 4 years, yoa have the nomber^ 3,545950, ecjaal 
to the present worth of one dollar for four years, which maltiplied by the 
annuity of 800 dollars, will give 709 dollars 19 -f^ cents as the answer. 

6. What is the present worth of an annuity of 60 doilar9 
per annum, to continue SO years, at 6 per cent, compound 
interest? Ans. 688 dollars 19-f cents. 

7. What is 120 dollars per annum, to continue 7 years, 
worth in ready money, at 6 per cent, compound interest P 

Ans. 669 dollars 88+ cents. 

To find the present worth of annuities^ leases^ S{c. taken tn 
reversiony at compound interest. 

Rule. Divide the annuity by that power of the ratio, 
denoted by the time of its continuance, subtract the quo- 
tient from the annuity, divide the remainder by the ratio 
less one, and the quotient will be the present worth, to 
commence immediately. Divide this quotient by that power 
of the ratio, denoted by the time of rcvermon, or the time to 
come, before the annuity commence, ami the quotient will 
be the present v^orth of the annuity in reversion. 

La 
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R. What reajJy money will purchase an annuity of 200 
dollars, payable yearly, for four years, but not to commence 
till two years, at. 5 per cent*? 

4th power of l,05ss 1,21 5506)300,00000(1 64,53050 
' 164,53052 

1,05 — Iss, 05)35,46943 

Sod power of l,05ss 1,1035)709, 188 

Present worth of the anooity in reTerskm S 643,25 -{- answer. 

By Table 2ncl. Find the present worth of one dollar, at 
the given rate, for the sum of the time of continuance, and 
time in reversion. Add these together, and froy[i which 
value subtract the present worth of one dollar, for the time 
in reversion. Multiply the remainder by the annuity, and 
the product will |»e the answer. 

Tirae of continuance 4 years 
Time of reversion S 

6 years give 5,075fi92 
Time in reversion 8 1,859410 

Rem. 3,216282 
200 



S 643,25,6,400 answer. 

9. What is the present worth of SOO dollars yearly rent, 
which is not to commence until ten years hence, and then 
to continue seven years after that time, at 6 per cent. P 

Ans. 935 dollars 15 cents. 

10. What is the present worth of a reversion of a lease 
of BO dollars per annum, to continue £0 years, but not to 
commence until the end of 8 years, allowing 6 per cent, to 
the purchaser ? Ans. 431dolls. r8cts. 2+ m« 

To find the present worth of a freehold estate^ or an annuittf 

to continue for ever. 

Rule. As the rate per cent, is to 100 dollars, so is the 
annuity or yearly rent to the value required. 

1 1 . What is the worth of a freehold estate of 200 dollars 
per annam, allowing 5 per cent, to the purchaser? 

As 5 : 100 : : 200* : S4000 Ans. 

H. An estate brings in yearly 600 dollars; what would 
it sell for, allowing the purchaser 6 per cent for his money? 

Ans. lOOOO dollars* 
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To find thi present worth of a freehold estate in reversion* 

Rule. Find the present value of the estate by the fore- 
going rule, as though it was to be entered upon immediately, 
and divide the said value by that power of the ratio, denoted 
by the time of reversion, and the quotient wiii be the pre- 
sent worth of the estate in reversion. 

13. A freehold estate, which brings in 160 dollars yearly, 
is to be sold, but does not commence for two years. What 
is its value, allowing the purchaser 5 per cent? 

As 5 ! too e : t60 to ftSMO« the preienl worth, if entered on Imme- 
diately. Then iaSi power cif the ratk>/ denoted by the time of reversion t 
l,t02S -8- dSOO B 9902dollart 49-f- eent^ the present worth of SSOO dolls, 
in two years reverskm. 

• 

By Table £nd. Find the present worth of the annuity or 
ren{, for the time of reversion, which subtract from the value 
of the immediate possession, and you will have the valae of 
the estate in reversion. 

Present worth of one dollar for two years 1,859410 
Aloltiplied by the annuity 160 

8«97,50,5,60a 

Prom 2^200 00 present worth 

Take - <97 50 5 present worth of the rent 

Ans. S«902 49 5 
NoTK. 3800 dollars is the Taloe, if immediately entered. 

14. If an estate, which brin8:s 90 dollars per year, to 
commence ten years hence, were to be sold, what would it 
bring, allowing the purchaser 6 per cent. ? 

Ans. 837 dollars 39+ cents. 

15. Which is most advantageous, an estate of 400 dollars 
per annum, in a term of \5 years, or the reversion of such 
an estate for ever, after the said term of 15 years, computing 
at the rate of 5 per cent per annum, compound interest? 

Ans. The first term of 15 years is better than the re« 
version for ever afterwards, by 303 dolls. 72+ cts. 



PERMUTJTTOX 

Is the changing and shewing in how many different posi^ 
tions any given number of thinss may be placeii. To find 
the number of permutations or changes that can be mad<^ 4f[ 
any given number \}f things, all different from each other. 
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RvLB. Multiply all the termg, from one up to the gitea 
number, contiaualfy together^ and the last product will be 
the number of changes. 

EXAMPLES. 

1. Suppose three men in a room, Tom, Jack and Billj 
In how many different positions can you place them ? 

ttt pdiition^ Tom, Jack and BilL 

8nd poiitioiiy Tom, Bill and Jack. 

9d posttioD, Jaek, Tom and Bill. 

4th position^ Jack, Bill and Tom. 

5th position^ Bill, Jaek and Tom. 

6tb poiitioD, Bill, Tom and Jack. 

2. How many changes maybe rung on 12 bells, and also 
how long they would 1^ in ringing but once over, supposing 
24 chanses might be rung in a minute, and tlie year to con- 
sist of 365 days 6 hours r 

Ana 5 479001600 changes. 

i 37 years 49 weeks 2 days 1 8 hours. 

3. Seven gentlemen, who were travelling, met together 
by chance at a certain inn upon the road, where they were 
so well pleased with their host, and each other's company, 
that in a frolic they offered him 150 dollars, to stay at tiiat 
place so long as they, together with himself, could sit every 
day at dinner in a different order or position. The host, 
thinking that they could not sit in many different positions, 
because there were but a few of them, and that himself could 
make no considerable alteration, he being but one, imagined 
that he should make a good bargain, and readily, for the 
take of a good dinner, and better company, entered into an 
agreement with them,* and so made himself the eighth per* 
son. I demand how long they staid at that inn, and how 
many different positions they sat in ? 

Ans. They staid till they buried their host and his son, 
and the time was 1 10 years 142 days, allowing 365 
days 6 hours to the year. The number of positions 
were 40320* 

4. What number of changes will the nine digits allow of? 

1x2x3x4x5x6x7x8x9-b362880 Ans. 

<5. In how many different positions can you place the 
letters that spell Wa^ington ? Ans. 3628800. 
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COMBIXATIOX. 

Combination of numbers or things, is the shewing how 
often a less number of things may or can be taken out of a 
greater, and combined or joined together diflferently. 

RuL£u Take 1, S, 3, 4, &c, up to the number given to 
be combined; take another rotation downwards, or aecreas- 
ing by unity, from the number out of which the combinations 
are to be made. Multiply the first continually for a divisor, 
and the latter for a divtdendi and the quotient will be the 
answer* 

EXAMPLES. 

1. How many combinations can be made of 6 letter^ out 
of 10 ? Ans. 924. ' 

ix2x3x4x5x6=7'20 divisor 
12xllXl0x9xSx7==j665280 dividend 

720)665280 

Ans. 924 

2. How many combinations may be made of 7 letters out 
df 12 ? Ans. 792. 



PROGRESSION 

'I 

Consists of two parts, Arithmetical and Geometrical. 

JEtniTHMETICdL PR0GRES8J0J\r 

Is any rank or quantity of numbers, more than two, in- 
creasing by a common excess, or decreasing by a common 
difference ; as 2, 4, 6, 8, &c. is called the ascending series 
in arithmetical progression, and 8, 6, 4, 2, &c. is called the 
descending series in arithmetical proji^ression. 

A series in progression consists of five parts; viz. thejirit 
Urm^ the last fernt, number af terms^ common diffsrencSi 
and sum qf the aeries. By having three of these parts given, 
the other two may be found, which admit of a variety of 
questions. The numbers which form the series, are termed 
or called the proffreseionui terms $ the first and last terms 
are called the extremes. 

In a series of even numbers, the sum of the two extremes 
will be equal to the sum of any two terms, equally distant 
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from them; as 2, 4, 6, 8, 10, the two extremes being 
S-f. 10~lSy so 4+8=12; but if the number of terms be odd, 
the double of the middle term will be equal to any two 
terms, equally distant therefrom, as 1, S, 5, 7, 9, 11, 13. 
The double of the middle term, 7, equal 14, and 3+ll&sl4^ 
and 5+9=14. 

Progressions are best understood by Algebra. 

The first term^ the last term^ and the number of teriin99 given 
to find the sum of all the terms. 

RuLB. Multiply the sum of the two extremes by the 
number of terms, and half that product will be the answer; 
or multiply the sum of the two extremes by half the number 
of terms; or multiply half the sum of the two extremes by 
the whole number of terms, and the product will be the 
answer. 

The five things in progression are numbered as follows : 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of allthe terms. 

EXAMPLES. 

1. How many strokes does a clock strike in 24 hours? 

Fintlbr 12 hoars. 12+ls:9tdX6sss78 the number for 18 hours, whieh 

moltipUed by S equal 156 for 84 houn. 

2. A man bought 17 yards of cloth, and si;ave for the fira| 
Yard 40 cents, and for the last yard two dollars. What did 
he pay for the cloth ? Ans. SO dollars 40 cents. 

3. If 100 apples were placed in a right line, exactly two 
yards asunder from one another, and the first two yards 
from a basket, what length of ground will that person travel, 
who gathers these apples singly, returning with every apple 
to the basket to put it in P Ans. 1 1 miles 840 yards. 

4. The first term of an arithmetical series is 4, the last £4, 
and number of terms 12. Required the sum of the series P 

34+4ss28 sum of the extremes; then 28X!2-f-23S8l68 Acs. 

5. A merchant bought 19 yards of muslin, and was to pay 
90 cents for the first yard, and 7 dolls. 40 cts. for the last 
yard. What did the whole come to ? 

Ans. 72 dollars £0 cents. 



ARITHMETIC. U7 

* 

Thejirst term^ the last term^ and ike number of terms f given 

to find the common difference. 

RuLB. Divide the difference of the eitremes by the 
number of terms less one, and the quotient will be the com- 
mon difference, or fourth term. Or, from the second term 
subtract the first, and the remainder divided by the third 
less one gives the fourth. 

6. The extremes, (or first and second terms,) arc 5 and 33, 
and the number of terms 15} what is the common differ* 
ence, or fourth term P 

SS_5^1f-.l*=2 Ans. 

7. A man had nine sons, whose several ages diflffer alike ; 
the youngest was three years old, and the oldest thirty -five* 
What was the common difference of their ages ? 

Ans. 4 years. 

8. A man is to travel from Washington to a certain place 
in 12 days, and to go but S miles the first day, increasing 
every day by an equal number of miles, so that his last day's 
journey may be 58 miles. What is his daily inprease^ and 
the length of the whole journey ? 

Ans. Daily increase 5 miles, and whole journey 366. 
. 9. A debt is to be discharged at 16 different payments, 
in arithmetical progression ; the first payment is to be 56, 
and the last 400 doUara. What is the common difference) 
and sum of the whole debt P 

A na 5 ^ dolls. 93| cts. xommon difference. 
^°®* I 8648 dollars, the whole debt 

The first term^ last term^ and common difference^ given to 
find the number of terms; or, which is the same^ thefirst^ 
second and fourth terms given to find the third. 

RuLB. Divide the difference of the extremes by the 
common difference, add one to the quotient, and that sum 
is the number of terms ; or, from the second subtract the 
first, the remainder divide by the fourth, and to the quo* 
tieut add one, which gives the third. 

10. If the extremes be 5 and 47, and the common differ- 
ence 2, what is the number of terms ? 

47-.5H-£ + ls«aa Ans. ' 

-11. A man, going a journey, travelled 5 miles the first 
diay, 45 miles thelast day, and each day increased his jour 
ney by 4 n^iles. How many days did he travel, and how 
far? Ad9. ii day^^ and &75 miles distp,c^t 
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12. A man being asked how many sons he had, said that 
the youngest was 6 years old, and the oldest S8, and that 
one was bom every four years in his family. How many 
had he? 38—6=32-5-4+1=9 Ans. 

Jhe last teritij the number of terms^ and the comtAon differ- 
en€€y given to find the first term ; or^ the second^ third 
and fourth to find the first term. 

Rule. Multiply the fourth by the third, made less by 
one, and the product subtracted from the second gives thje 
first. 

13. A man in 12 days went from Washington te a certain 
town in the country,, every day's journey increasing the 
former by three miles, and the last day he went 48 nn\»8* 
What w as his first day's journey? 

Sxi2— Ier33| then 48 — 33=15 lAiles, answer. 

14. A man takes out of his purse, at eight several times, 
so many different numbers of dollars, every one exceeding 
the former by five, and the last was fifty. What was the 
fiirst? Ans. 15 dollars. 

The last term, the number of terms, and the sum of all the 
terms, given to find the first term^ or, the second, third 
and fifth given to fi^ the first term. 

Rule. Divide the fifth by tlie third, and from the quo- 
tient subtract half the product of the fourth, multiplied by 
the third less one, which gives th^ first. 

15. A man is to receive 1440 dollars, at l£ several pay- 
ments, each payment to exceed the other by an equal ex^es!^ 
of 16 dollars; what is the first payment? 

U40<-e-t2=120; then 10X12— i-v-^'^ 88 > theo 130— 8S=3 %S2 Ads* 

7,lie first term, the number of terms, and the common differ » 
enee, given to find the last term; or, the first, third and 
fourth given to find the second term. 

Rule. Subtract the fourth from the product of the third 
multiplied by the fourth, and that remainder added to the 
first gives the second. 

16. What is the last number of an arithn^eticai progi^es- 
sion, beginning at 5, and contimung, by an increase of T, 
to 35 places ? t- 

35xr=:245— 7==238+5*=M3 Ans, 
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aEOMETRICAL PROGRESBiOJ^ 

* Is when any rank or series of numbers are increased bj 
one common multiplier^ or decreased bj one common divisor, 
as 1) 2, 4, 89 16, 32, (kc. increased by the multiplier 2; and 
£7. 9, S, 1, decreased bj the divisor S. 

When anj number of terms is continued in geometrical 
progression, the product of the two extremes wiii be equal 
to anjr two means, ^quallj distant from the extremes, as 
£, 4, 8, 16, 32, 64, where 64X2»128, and 32x4»:i28, and 
8x16=128. When the number of terms are odd, tlie 
middle term, multiplied into itself, will be equal to the two 
extremes, or any two means, equally distant from the mean, 
as 2, 4, 8, 16, 32$ then 8 x 8 = 64, and 2 x 32 == 64, and 
4X16»64. 

The five things in arithmetical progresrioo are to be ob» 
served here also. 

1. The first term. 
£. The last term. 

3. The number of terms. 

4. The common difference, or ratio. 

5. The sum of all the terms. 

As the last term, in a long series of numbers, is very 
tedious to come at by continual multiplication, therefore, 
for the readier finding it out, there is a series of numbers 
made use of, called indices, beginning with an unit, whose 
common difference is one. Whatever number of indices 
you make use of, set as many numbers in geometrical pro- 
portion, as is given in the question under them« 

At 1« S, S» 4» S, 6 i&dieM. 

S, 4, 8, 16, 38, 64 numbers in geometrioal proportioo. 

But if the first term in geometrical proportion be different 
from the ratio, the indices must begin with a cipher. 

At 0, 1, 2, 5, 4^ S, S indices. 

1, S, 4, 8, 16y 52, 64 numbers in geometrioal proportion. 

When the indices begin with a cipher, the sum of the 
indices made choice of, must be always one less than the 
number of terms given in the question ; for 1 in the indices 
is over the second term, and 2 over the third, &c. Add 
any two of the indices together, and that sum will i^ree 
with the product of their respective terms. 

As in the first Uble of iiMfieei t-H !■• 7 

Geomeuriofti proportioa 4 X 3^ ^ 1S8 

And in the seeood table s 4- ^ *" ^ 

GcomeUrieal propoction 4 X 1<^ ** ^^ 

M 
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Hi any geometrical proportiotij proceeding from unity ^ the 
ratio beins knoumj to find any remote term^ without pro^ 
ducing all the muUiplications attending tiie operation. 

RutE. ^ind what figures of the indices, added together, 
^ill give the exponent of the term wanted ; then multiplj 
the numbers standing under such exponent into each other, 
^d it will give the term required. 

NoTx. When the exponent I - stands over the noond term^ (he number 
OjjT ezponentu mast be one less than the number of terms. 

EXAMPLES. 

1. A man buys 14 pears, and is to pay Sj mills for the 
first, 5 for the second, 10 for the third, oic. in a double geo- 
metrical proportion to the last, and is to get the whole, if 
be pays what the last one came to. How much did the 
pears cost him? 

0, 1, fi» 3, 4, 5 mdiees or exponents. 

1> 8» 4, 8» 16, 38 qaarter cents, number of (eri9|» 

38 X 32 » 1084 the 10th power of the indices. 
8 the Sd povrer. 

Quarter cents 4)8198 the 13tfa power, beiog one less Ihan 14^ 

Ans. 2048 price of the last pear, 80 dolli. 48 cts. 

In any geometrical progression^ not proceeding from unity;, 
the ratio being given, to find any remote termp tvithout 
producing all the intermediate terms. 

Rule. Find the last term as above, only take care that 
every product be divided by the first term. 

d. A sum of money is to be shared among eight men ; the 
first is to have 80 dollars, and the second 240, and so on, in 
triple proportion geometrkaliy. What will the last have f 

0, 1, 8, 3 indices. 
80, 240, 780, 8160 number of terms. 

?iS22lHl^«58320x240cal3996800^80«.gir4960 Ans. 

8 -|- 3 -h i s 7 one less than the number of terms. 

3. A man made his will in the following manner : Te 
the children's schoolmaster 50 dollars ; his youngest son 
was to have as much more as the schoolmaster, and each 
son to exceed the former by as much more. There were 
pine sons. What was the oldest son's legacy P 

Ans. 25600 dollars/ 
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JJu first term^ the last termj or the extremes, and ^ ratio, 
given to find the sum of the series. 

m 

RvL« 1. Multiply the hst term by the ratio, and from 
fte product subtract the firik term; then divide the remain- 
der bj the ratio less one^ and the quotient will be the sum 
of all the terms. 

4. If the series in a geometrical question be S, 6, 18, 54, 
1629 486, 1458, and the ratio 3, what is the total amount? 

— «as 2186 Mswcr. 



Rui}B S, for all such questions. Find the last term, if jt 
is not given, by question 2nd ; thc^n subtract the first from 
it, and divide the remainder by the ratio less one, to the 
quotient of which add the greater, and that will bo the (mm 
required. 

Operation of No. 4, by Rule 2. 

• 1458— 2«rl456-^3— l:=rr28+1458«^2]86 answer. 

5. A young man agrees with a farmer to work 12 days^ 
providea he would give him one-fourth of a cent for the first 
day, one cent for the second, and four for the third, &c. in 
quadruple proportion geometrical. What did his wage^ 
amount to in 12 days? Ans. 13981 dollar9 1 4- cent. 

6. A man married his daughter on new-year's-day, and 
save her husband 20 cents towards her portion, prom.ising, 
if they would do well, to double it on the first day of every 
:montn, for one year. What was her portion ? 

Ans. 819 dollars. 

KoTi. In working the abore qoettioo, when patting dovn the tenfis 
ander the exponents or indicei, say, t, 3, 4» &e. and the number or Mim of. 
joar teriet wiU be fifths of dollars, which divide bjr 5, vad yoa wili have the 
answer, as £0 cents equal one-fifth of a doltar. 

r. A man bought a horse, and by agreement was to give 
one erain of corn for the first nail, two for the second, four 
for the third, &c. There were four shoes, and eight nails 
in each shoe. I demand how many bushels of corn he paid 
for said horse, and how much the corn came to, at 25 cents 
per bushel, allowing 500 grains to make a pint, and 64 pints 
fe a bushel ? ^ 



Art« S 1342ir+ bushels of corn. 
^ • i Amount 3S554 dolls. 25 cts. 
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8. A craftj jouag man agreed with a farmer, (ignorant 
in numbers,) to serve him 12 years, and to have nothing for 
his labour, but the produ6eof a grain of wheat for the first 
jear, and that product to be sowed for the second year, and 
so on from year to year, until the end of said 12 years. I . 
demand what the youn^ man got for his wheat, supposing 
the increase to be only in a tenfold proportion, at 80 cents 
per bushel, 7*680 grains of wheat to a pint, and 64 pints to'ft 
bushel? Ans. 1 80844 dolls. 80 cts. rejecting remainders. 

.9, A merchant sold 30 yards of very rich silk velvet, at 
2 pins for the first yard, 6 pins for the second, 18 /or the 
third, &c. in triple proportion geometrical. I demand how 
much the velvet produced, when the pins were afterwards 
sold, at 400 for a cent? Ans. 5 147278302 dolls. %^ cts. 

1 0. The extremes of a geometrical series are 1 , and 65536if 
and the ratio 4 \ what is the sum of the series ? 

65536 x4e262144<—l»262143-3-4—1 »87381 Ans. 

NoTB. Always observe, when the first term, (to geooietrieal proportion,) 
of the series snd the ratio are difTerent^ Ch|t is, when the first term is either 
greater or less than the ratio, the indices litegia the exponents or mdiees with 
a cipher I but if the first term and the tflitk^be alike* begin your indieet with 
anuniu 

11. A man bought IS ge^se at market, and was to give 
apples in pay, and to get all the geese for the quantity of 
apples the last goose wouid come to, beginning with the first 
goose at two apples, and doubling up to the last How 
many apples did the last goose come to, a^ that was what 
he paid for the whole ? 

i' ?' 2* h L i"^*"!'' ? The first term and the ratio are alike^ 
'« 4f Sf lo> ov terms. 3 

54.54.3aal3tfa term. 33X32X8=3819^ apple^answer. 

To find the whole amount of apples. 
The last term S192X2» US84—8=sl 6383-5-3— 1«» 1638* answer* 

12. A man sold 20 oxen, the first for 3 cents, the second 
for 9 cents, the third for 27* cents, and so on, in triple pro- 
portion geometrical. What did the man get for his oxen ? 

Ans. 52301766 dollars^ 



ALLIQATIOJiT 

Is said, by some authors, to be of two kinds, Medial and ^ 
Alternate, and by some of three kinds. Medial, Alternate 
and Partial. 
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Alllgttioii Medial is when the q[tnin(ities and prices cf 
several things are given to find the mean price of the mix- 
ture compounded of thosQ things. 

Rule. As the whole composition is to its total value, 
80 is any part of the composition to its mean price. 

To prove your%ork, find the value of the whole com- 
position at the mean rate, and if it agrees with the total 
^ue of the several quantities at their own rates^ the work 
is right. 

BXAMFLBS. 

1. A grocer would mix 20 pounds of sugar, at 8 cents a 
pound, and 15 pounds at 10 cents a pound, with SO pounds 
at l^ cents a pound. What is one pound of this mixture 
worth? Ans. 10 cents 3-f- mills. 

80 poQDds at 8 eents is t60 eents* 
15 to 150 

30 12 360 

65 670 

At 65 : 670 :: t : 10 cents S-f- niHi, answer. 

S. A grocer mixed IQ gallons of rum, at 1 dol. 20cts. per 
gallon, and 40 gallons of whiskey at 80cts. per gallon, and 
1 2 gallons of cider at 60 cents^per gallon, together. I de^ 
mand what a gallon of this composition is wm^ ? 

Ans. 87 cents S+ mills. 

3. A farmer mingled SO bushels of wheat, at a dollar per 
bushel, and 56 bushels of rye at 60 cents per bushel, with 
40 bushels of corn at 40 cents per bushel. I want to know 
the price of one bushel of this mixture^ Ans, 60 cts. 

4. Suppose 5 lbs. of eold, (rf 22 carats fine, 2 lbs. of 21 
earats fine, and a pound of afloy, be melted together^ what 
is the quality or fineness of this composition ? 

Ans. 19 carats fine. 

5. A farmer hath several sorts of wheat, viz. one sort at 
90 cents, another at 80 cents, and a third at 70 cents pec 
bushel. He would mix an equal quantity of each together. 
I deRHmd the price of a bushel of this mixture ? 

Ans. 80 cent9. 



JtLLI6JTIOJ>r ALtEUJ^AtB 

Is when^he rates of several things are given to find stfch 
quantities of them, as are necessary to make a mixturti^ 
lyhich may bear a rate compounded* 
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Rule. Write the rates of the simples in a column under 
each other, reduced into one denomination. Connect or 
link with a continued line the rate of each simple, which is 
less than that of the compound, with one or any number of 
those that are greater than the compound, and each greater 
rate with one or any number of the less.^ PFace the difter- 
ence between the mean price, (or mixture rate,) and that of 
each of the sirnples, opposite to the rates with which they 
are connected. If then .only one difference stands against 
any rate, it will be the quantity belonging to that rate; but 
if there be several, their sum will be the quantity. 

EXAMPLES. 

1. How many pounds of tea, at 140 cts. a pound, 15Qcts. 
a pound, and 190 cents a pound, must be mixed together^ 
that one pound may be sold for 170 cents P 



f 



140- 
170 ^ 150^ 
190i. 



20 at 140cts. An|>. 
20 at ISOcts. 
S0+20=50 at 190 cts. 



Note. Questioni in this rule admil of a variety of answen, owii^ to tfie 
manner of linking or conneeting them. Observe again, suppose you rejeat 
the eiphers, or units' plaoe of the abore answer, and say, 8 pounds at 140, 
2 at 150: and 5 at 190 cents per pound, will do; or, if you add fiinother cipher, 
and say, 900 pounds at 140 cents, 200 at 150, and 500 at 190 cents per pound j 
all will answer; or any three numbers in the same propoctioQ to each other, 
as the aboreSO, SO, and 50, have to themselves. 

This rule is the proof of AlligathNi Medial. 

2. How much wheat at 80 cents, rye at 60 cents, and 
buckwheat at 40 cts. per bushel, will make a mixture worth 
50 cents per busliel? 

Ans. 10 of wheat, 10 of rye, ant) 40 of buckwheat. 

3. A grocer mixed three sorts of sugar together, viz. one 
sort at 10 cents per pound, another at 7 cents, and a third 
at 6 cents. How much of each sort must he take, that the 
whole mixture may be sold at 8 cents per pound P 

Ans. 3 lbs. at 10 cts. 2 at 7, and 2 at 6. ' ' 

4. A distiller hath several sorts of whiskey, viz. one sorjb 
at 80 cents per gallon, another at 70 cts. another at 60 cts. 
and a fourth at 40 cents, and he is desirous to mix so much 
of each sort together, that the whole may be at 50 cents a 
gallon. I demand how much of each sort he must take? 

Ans. 10 gallons at 80 cents, 10 at 70 cts. 10 at 60 cts; 
and 60 at 40 cents per gallon. 

5. A goldsmith has gold of 17, 18, 22 and 24 carats fine; 
how much must he take of each sort, to make it 21 carats 
fine ? Ans. 3 of 17, 1 of 18^ 3 of 22, and 4 of 24 carats fine: 



ARITHMETIC. 



195 



JtLLIGdTIOJT PJiSTIM, 

By some called Alternation, is when the rate of'all the 
things, the qaantity of but one of them, and the mean rate 
of the whole mixture, are given to find the several quanti- 
ties of t)ie rest, in proportion to the quantity given. 

RuLB. Take the difference between each rate and the 
mean rate, and place them alternately, as before; then say, 
as the difference of the same name, with the quantity given, 
is to the rest of the differences severally, so is the quantity 
giveU) to the several quantities required. 

XXAMPLES. 

1. A grocer would mix 40 pounds of sugar^ at SI cents a 
pound, with some at 19, 13, and 1 1 cts. a pound : how much 
of each sort must he take to mix with the 40 pounds, th&t 
he may sell the mixture at 17 cents a pound F 

C 11 — . —4 

^ £1—-^ — 6 agiunst the price of the gSven quantity. 

As 6 : 40 : : 4 < £6| at 11 cents. Ans; 
6 : 40 : : 2 : 13^ at IStsents. 
6 : 40 : : 4 : £6| at 19 cents. 

2. A farmer would mix 10 bushels of wheat, at 65 cents 
fer bushel^ with rye at 43 cents, coril at SI cts. and barley 
at S5 cents per bushel, so that a bushel of this mixture may 
be sold for 33 cents. What quantity of each must he t^ke? 



S3 




8 stands against the given quantity. 
£ 



£i bushels of rye. A&s. 
l£i bushels corn. 
40 bushels barley. 



3. How many gallons of water must be mixed with wine 
worth 60 cts. per gallon, so as to fill a vessel of lOOgallonSy 
that a gallon may be sold at 50 cents P 



50 



0^ 10 As 60 
60J SO 60 



100 
100 






! 16| gallons water. 
I 83} gallons wine. 

60 Ans* 16| galls* water^ and 83^ galls, wide. 






10 
50 
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4. A. grocer would mix susar at 4 cents^ 6 cents, 9 cent8« 
and llwcents per pound, and he would make a mixture of 
840 pounds, so that it mi^htbe afforded at 8 cents a pound* 
lYhat quantity of each did he take ? 

Ans. 96 lbs. at 11 cts. Tdlbs. at 4cts. 48 lbs. at 9ct9* 
and S24Lbs. at 6 cts. per pound. 

5. A retailer of groceries has four sorts of tea, at 90 ct9. 
60 cts. ISO cts. and 200 cts. per pound. The worst would 
not sell, and the best was too high for the common people $ 
he therefore mixed 1^0 pounds, and so much of each soH, 
as to sell it at 80 cents per pound. How much of each sort 
did he take ? 




180 




l&s. ct$. 


40 


/U 940 : 120 : ; 140 


: 60 at 80 Anf. 


to 


840 : MO :: 40 


r 80 at 60 


60 


S40: ISOts SO 


: 10 at ISO 


... 


840 : ISO : : 60 


: SOataOO 



800 — ^ 

840 

6. A goldsmith had two sorts of silver bullion, one of 
1 1 oz. fine, and the other of 6 oz. fine, and having deter- 
mined to mix a pound of it, so that it shall be 9 oz. fine, how 
much of each sort must he take ? 



rs 



3 

S As 5 : IS : : S to 7^ of 11 oz. Ans; 

5 : 12 :: £ to 44of 6oz. 
5 



7* A grocer hath supra at 9 cents, 1 7 centi^, and S5 centa 
per pound, and would make a^ompoattion of dcwt. 16 lbs. 
worth 21 cents a pound. What qoantity of each mast he 
take ? Ana. 40 lbs. at 9 cts. 40 at 1 7, and 160 at 25 cts. 

8. How much gold of 1^, 18, 19, and 23 carats fine, must 
be mixed together, to form a mixture of 3 lbs. 4oz. of 21 
carats fine ? 

Ans. 5 oz. of 16, of 18, of 19, and 25 of 23 car. fine. 

9. A distiller has whiskey at '70 cents, and at 1 1^ cents 
per gallon, and has a mind to mix a ^antity together, sa 
that a hoffiihead of 6S gallona mstj be smd for 50 dollars 40 
«ents. How many gallons must be taken of each f 

Ans. 14 gallons at 1 15 cent», and 49 at 70 cents. 

10. A grocer would mix teas at 240 cents, 200 cents, and 
120 eents per pound, with 20 pounds at 80 cents per pound. 
How much of ea^h sort mutst he Utkej to n^e Ihe mixturdi 
worth 160 cents per pound ? 

Ans. 20 lbs. at 80 cts. 20 at 240 cts. 10 at 200 cts. and 
10 at 120 cents per pounds 
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11. A man who made cider had three soris^ one sort a6 
10 cts. per gallon, another at Sets, and the third at6ct8« 
He would have a composition of 30 gallons, worth 7 cents a 
^ion. I demand how much of each sort he must take? 

Ans. 5 gallons at tO cents, 5 at 8 cts. and W at 6 cts. 

12, A Tintner hath four sorts of wine^ one sort at 2 dolls. 
per gallon, another sort at 1 dol. 60 cts. another at 1 dollar 
SO cents, an^ & fourth worth but 80 cents. I demand how 
much of each sort he must take, to make a mixture of 60 
gallons, worth 180 cents per gallon. 

* Ans. 5 gallons of 1 60 cents, 5 of 1£0 centS| 5 of 80 ct|F» 
and 45 of flOO cents per gallon* 



SECTION YI. 

EXCHAXGE. 

Bj this rule, import and export merchants know what 
sum of money ought to be received in one country, for any 
sum of different specie paid in another, according to the 
given course of exchange between the countries so trading. 

To reduce the monies of foreign countries to that of the 
United States^ see the following tables and examples. 

ENGLA.ND AND IRELAND 

Keep their books and accounts in pounds, shillings, pencC» 
and farthings. 

4 Farthingi C^^O ndce 1 Penof. («f.) 

18 Peoee 1 Shilling; («.) 

SO ShUliDgi 1 Poand. (O 

A pound sterling is equal by law to 4 dollars 44 cents 
United States' money, and one pound Irish is also equal^ 
by law to 4 dollars 10 cents United States' money* 

NoTi. This diffisrenee of 34 eentt per poand tterUng, is owing to te 
differenee of exchange between England and Ireland, as 1002. English mooejp 
IS equal to 1081^ Irish money, and the difference is oaUed the par of ex« 
ehaoge, wbipb is 8^ (it. 8</. 

FRANCE 

Keep their books and accounts, as in the following table t 

It Denien make t SoL 

80 Sols .....1 Uvre.. 

A. Ufre 11 eq«il to 18} cents of the earrency of United States' noncy* 
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SPAIH 

Keep their books and accounts^ as in the following table \ 

84 M&r?adiei of plate make ••••-! Rial. 
t Rials 1 Piaatne. 

A piastre it equal to 80 oento United Statea' monej. 
HAMBURGH IN GERMANY 

Keep their books and accounts, as in the following table.-: 

13 Deniers lubt make • 1 Sous labt. 

t6 SoiM labs ••••••••- I Mark* lubt. 

S Marks loba 1 Rlx dollar. 

A Rix dollar it equal to tOO centt, or a dollar United StateaT monef . 
THE UNITED NETHERLANDS 

Keep their books and accounts, as in the following taUe; 

8 Phennioga make -.•••••! Groat. 

8 Groatt - 1 Stiver. 

so Stivers 1 Gnilder. 

A guilder is eqaal to 39 oeota United States' monej. 

PORTUGAL 

Keep their books and accounts, as in the following tabr0;!r 

1000 Reas make .••.....! Millrea. 
A millrea is eqaal to 1 dollar Si cents United States' mon^f . 

. CHINA 

Keep their books and accounts^ as in the following taSt^": 

10 Cash make •-••••••1 Candareen. 

IQ Caodareeos -•--••--1 Maee. 
10 Maee «...! Tale. 

A tale is eqnal to 1 del. 48 ets. United States^ money ; a pagodas of Indin 
is equal to 1 dol. 94 eta. aiid a mpee of Bengal is eqaal to 55 J eents* 



BXAMPLSS 



« 



1. Shipped a cargo of goods from Philadelphia to Liver* 
fooU amounting, as per invoice, to S860 dollars ; how much 
sterling money will mj correspondent credit me for in hfs 
books r 

ct$» L ctSm I, s* d» 

A3 444 : 1 :: 386000 : 869 7 4+ Anif. 



1 

i 
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2. Received from mj correspondent in LiTerpool, a cargo 
of goods, amounting, as per invoice, to 1000^ sterling; how 
much of this country's money am 1 indebted to my corres-* 
p(^ndent for said goods P 

As 12. : 444 ces. :: lOOOL : 24440 Ans. 

i 

S. B. B* Everard, of Sligo, (Ireland,) shipped a cargo t>f 
Irish linen to John Agnew, of New-York, amounting, as 
per invoice, to 980^* now many dollars will John Agnew 
give B. H. Everard credit for in his books ? 

As lU : 410 cts. : : 980Z. : S4018 Ana. 

4. John Agpew, of New-York, shipped a cargo of flaxseed 
and white-oak staves to B. H. Everara, of Sli^o, amounting^ 
as per invoice, to 3980 dolls. How much Irish money will 
B. H. Everard give John Agnew credit for in his books ? 

As 410 eis. : IL : : 398000 eto. : 970J. 149. 7d.+ Anif. 



DECIMALS. 

A Decimal Traction has always an unit for its denomi? 
iiator, with a cipher or ciphers annexed to it^ as there are 
figures in the numerator, which being understood need not 
be expressed, for the true value of the fraction may be ex- 

{pressed by writing the numerator only, with a dot on the 
eft hand ; thus, ^^ is ^5 and ^^^ is ,£5 &c. 

But if the numerator has not so many places as the de- 
nominator has ciphers, put as many ciphers before it, at the 
left hand, as will make up the denciency ; thus, -^ is fi§ 
and ^^j^ is ,005 &c. The point prefixed is called the 
separatrix, as it serves to distinguish the fraction^ and also 
seMirates it from the whole number. 

Decimal fractions are always counted from the left hand, 
towards the right, and each is estimated by its distance 
from the unit's place, o^ the first figure of the denominator^ 
towards the left hand $ thus, ,2 is two-tenths, ,3 is three- 
tenths, ,05 is five hundredths, ,005 is five thousandths, &c. 

Ciphers, placed to the right hand of decimals, make no 
alteration in their 'value, for ,5 ,50 ,d00 &c. are all equal 
to ^, and have the same value; but when prefixed, or put 
before a decimal, they decrease the fraction in a tenfold 
{iroportiQn; as in the toUowing table. 
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Whok numbers. DeeimaU* 



5 

5 ,5 

5 ,0 5 

5 ,0 5 

50000 ,0 005 

500000 ,0 000 5 

5 00 0000 ,0 00005 

•^c ?" w O o 

g ? a. 

5 s^ 



ADDITIOff, 

Phice the numbers exactly under each other, according 
io the value of their places; then add as in whole numbers, 
and point off as roanj places to the right hand, for the 
decimal fraction, as are equal to the greatest number of 
decimals in anj of the given numbers. 

SXAVPLBS. 

« 

4,5 «7,»' 8,75 

3,05 49,65 l9,tlS 

7^,070 76,010^ 36,8945 

14,0006 17,3067 tO,90r6S 

97,6206 



4. Add ,7569 + ,25 + ,654 + ,199 parts of a dolhir 
together. Ans. 1,8599 dollars. 

5. Add 72,5 + 32,071 + 3,1574 + 371,4 + %^75 acres 
together. Ans. 480,8784 acres. 

6. Add 71,467 + 27,94 + 16,084 + 98,009 + 86,5 
dajs together. Ans. 300 da^s. 

7. Add twenty-five hundredths, three hundred and sixtj« 
five thousandths, six-tenths>and nine miUionths together. 

Ans. 1,215009. 



K 
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SUBTSJtCTIOJr. 

Rui»K» Place the numbers according to their value^ and 
tben proceed as in subtraction of whole numbers, and dot 
off the decimal^ as in addition. 

SXAMPLES. 

From 7,05 . S4,eH7l , 980,0005 

Ttke 8,176 14,00062 37i,l46S4 



Rem. 3,874 70,61409 60S,8S406 



Prom SOO 740,2 397,00075 

Take ,009 476,06547 1,000007 



AlULTIPUCJTIOJf. 

RuLK. Multiply as in whole numbers, and from the 
product point off as many figures for decimals to the right 
hand, as there are decimals in both factors; but if the pr6' 
duct will not admit of so many, supply the defect by pre- 
fixing ciphers. 

EXAMPLES. 

Multiply ^6,5 99,%Si 3,456 

By 7,17 ,95« ,05 

Ad>. 965,355 



MalUply 76,05 397,006 * 1,87432 

By 3,754 5,6 ,005 



Multiply ,8765 »0563 ,07 

By ;0(J05 ,5 ,8658 



Rule. Divide as in whole numbers^ but (d>serve that the 
decimal places of the quotient and divisor be equal in num« 
ber with those in the dividend ; and from the wght hand of 
the quotient point off as many places for decimals, as the 
decimal places in the dividend exceed those in the divisor. 
if the places in the quotient be not so many as the rule 
requires^ prefix as many ciphers to the left hand of the 

N 
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quotient as will supply the defect; and if the' decimal places 
in ihe divisor be more than those in the dividend, annex as 
many ciphers to the dividend as will make it equal to the 
divisor* If there happens to be a remainder, jou may annex 
ciphers to it, and carry on the quotient to any degree of 
exactness you please. 



BXAMPLES. 



1. Divide ,863972 by 91. 



Ans. ,009494. 





91), 8639721 


[,009494 Aor. 




< 




819 
"449 


, 






,y 


364 

857 
819 

383 
364 

•18 


• 


• 

1 

• 


2 


Divide 6 


by 


4 Ans 


. 1,5 


3 


10 


^ 


3 


3,3333+ 


4 


7 




2 


3,5 


5 


9 




39 


10 


6 


4,18 




,1812 


,23068+ 


7 


1,28 




8,31 


,154+ . 


8 


222 . 




,365 


608,21 + 


9 


,803 




,22 


3,65 


10 


80,3 




2,2 


36,5 


11 


222 


365 


,00821 + 


12 


780,517 




24,3 


32,12 


13 


,56 


■ 


1,12 


j5 


14 


1 




lar 


8,333+ 


15 


72,1564 


,1347 


535,68+ 


16 


,125 




,0457 


2,735+ 


17 


1 


282 


,0035461 + 



NoTB. When decimals, or whole i^mWn, are to be divided by 10, 100^ 
1000^ See. j[wiih eiphert annexed toiinity^) it it performed by removing the 
separatrix in the dividend lo many platfea towardi the left hand, at there are 
ciphers in the divisor. 



18 


Divide 


672 


by 10 


Ans. 


67,2 


19 




672 


100 




6,72 


20' 




672 


1000 




>672 
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(SIONTR^CTIQFKS OP DECIMALS. 

MVLTIPLiaaTt03<i' COJrrRACTEB, 

RuLB. Write the unit's plape of the multiplier under 
that of the multiplicand, which place you intena to keep in 
the product; then invert the order of all the other figures^ 
that is, write them all the contrary way. In multiplying, 
alwajs begin at that figure in the multiplicand, which stands 
over the figure you are > then multiplying withal, and set 
down the first figvte of each partiicular product directly one 
under the other ; but yei a due regard must be had to the 
increase arising from the figures on the right hand of that 
figure in the multiplicand, at which you begin to multiply. 
'Hiis will appear more plain by the following 

EXAMPLB& 

1. Multiply 2,868645 by 8,2175, and let there be only 
laur places or decimals retained in the product 

Atceording to the direetiooi, first write do|fii the-inolHplicand, and CDider 
it write the mDltiplier thos: Plaee the 8^ it.beio^ the unit'a place of , the 
maltiplier, findef 4, the fettrtb phiee. tf deeimtilv lo'^the' iaiiltipUeand, and 
write the rest of the figures quite contrary ilf the vtafinrnKf^ a* Iq the follow* 
log work; then begin to moltlpty» firat the 5 which is reft out* (only with 
regard to the bereaae, which most be earned ffiun it,} saying, 8 times 5 is 40, 
earryiog 4 in your mind, and 8 timef 4 is 93» and 4 i ciM/ it 86; aet down 
6, and carry 3, and proceed through the rest of the ^gures, as in common 
mQltiplieation. Then begin to multlpty with S,' saying, 8 times 4 is 8, for 
which I carry 1, (because it is abore 5,) and ^ times 6 is 12, and 1 that I 
earry is 13$ set down 3, and carry 1, and proeeilil through the rest of the 
figures. Then multiply with I, sayings once 6 is 6, for wlUeh carry 1, and 
ooee 8 is 8, and 1 is 9, which set down, and proceed. Then multiply with 7, 
Maying, 7 times 8 is 58, and carry 0, (beeaoae it is above 55,) and 7 times .8 
is 81, and 6 that I carry is 27; set down 7, and earry 2, and proceed. Then 
multiply with 5, taying, 5 Umcs 3 ia t5, for which ean7 2, and 5 times 2 is 
10, and 2 I carry is 12, which set down, and add all the predoets together, 
and you will have 19,6107. See the work. 

Multiply 2,38645 
By 5712,8 

19,0916 

4773 

239 

167 

12 



Ans. 19,6107 

In noltiptyiog the figure left out erery time, next the right hand, h the 
multiplicaod, if the product be 5, or upwards to 10, you earry I ; and if it Be 
}5, or upwards to 20, earry 2 ; and if 2S, or upwards to 30, carry 3. 

I will work the same question the common way, by which yon nttty see all 
the figures on the right hand of the black line wholly omitted. 

Thrtfe figorei are taffieiMt to ex^ss a deelmal frieti6ti7' 
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By 8,2175 



11 

167 

4772 



S2lsr 

MS 



0S2 
OM 



19,6106152875 

S. Let Sr5,13r58 be mtflti^lkd bjr 19/924^ 00 thit^ 
prodvct ntiaj hate bdl fcM]^ pDices of ^keittftls; 

375,t3758 ipttltiplieiiiid. 
4237,61 multiplier rerened. 

S75137fl« prodiiet vHh t 

225082^5 prodnot with ^ioereased with 6X8 

2635963 prodaet with 7 ioefeased with 7X5 

ll!^54t prodoet with 3 iaereated with 3X7* 

7503 profluet Hith a inereftsed with £X3 

1500 prodoet with 4 iocreMcd with. 

6«76,S630., an*w«r. , .v.,. 



■J 



jLet the 8ai9e*if^aitQple tMBi repea;ie^r4&d letpnlj one p&ce 
In decimals be/'prfokediOffi 'At' 

87S«ls375| mtiKililieuidk ' . > 

4^74«1b> < dtfiHipller riewned/ 

■ ^ ii I II i«i i^ ii i i II II 

37514 prodciet by t with the iner«t8« of lX7 

23508 prodaetiHlli 6 inereiuied with 6X3 

%(ifi&. prodoet with 7 inerftMd #iih 7Xt 

ltd prodoet with 3 inereasQd with 3X6 

7 prodaetwi^h.SinereasedwiUiSX7 : 

1 th« iiiareMie ooijr of 4X3 

t ... 

6^7649 "oaswerlhesBmfttMp before. 



DlViaiOJ^ CaJSTRACTED. 

Rule. Find what is the value of the first figure in the 
quotient; then^ by knowing the first figure's denomination^ 
jou may have as roan j, or as^ few places of decimals as you 
please, by taking as many of the left-hand fisures of the 
divisor as you think convenient for the first divisor, and 
then take as many figures of the dividend as will answer 
them, and in dividing omit one figdre of the divisor at each 
Allowing operation, 

BZAMPLK. 



^ 



1. DiTide r&l,l756& by 2,857438, and let there be three 
places of dedmals in the quotient. 



I 
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Jhnunuiraiion.*»tn thit example, the noit'f place of Che difbor foils ander 
the handred't place ia the dividend, and it is required that three placet of 
decimaU be in the qaotient; so there must be six placet in aU» that is, three 
placet of whole nambers, and three of decimals. Then, beoatue I hafve the 
divisor in the first six fifpiret of the dividend, I cot off the 62 at aseless, and 
seek how often the divisor is in the dividend, and the answer is S times, which 
put in the aaotient, and moltiply and subtract as in common division, and the 
remainder is 43946. Then prick off the 3 in the divisor, and seek how often 
the remaining^ fifl;Qret may be had in 43946, the remamder, which can be bat- 
once; pat 1 in the qaotient, and mnltiply and subtract, and the next remain- 
der is 31373. Then prick off the 4 in the divisor, and seek how often the re- 
maining figaret may be had in 31372, which will be 9 times, which put in the 
qaotient, and multiply that, tayiog, 9 timet 4 it 36, for which I carry 4, (in 
respeet of the 4 last pricked off,^ and 9 times 7 is 63, and 4 is 67; set down 7, 
and earry 6, and so proceed till the divisioo be. finished, always respectbg the 
iniire&te made from the figure pricked off. See the work. 

fi,3574S2)7«l,l75l68(3I9,467 Anil 
677339 



43946 
33574 

31372 

20S17 




t 



2 



TEE cosnrcv itat. 



2,35743)731,17563(319,467 ^M. 

677329 



43946 
22574 

81373 
90316 




Rem. 



6 
3 



03220 
30201 

33019 



NoTi. I have let down the work of the last example at large, Mtofd^t 
to the common way, that thereby the learner may tee the reason if the rol^ 
CM the right aide of the perpendieoUr black lio^ being wholly omitted. 

92 
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MEDUCTIOJ>r OF DBCIMAL8. 

To reduce a vulgar fraction to its equivalent decimal, 

RuLB. Annex ciphers to the numerator, and divide bj 
the denominator, ana the quotient will be the decimal re- 
quired. As many ciphers as you annex to the given nume- 
Fator, so many places must be pointed in the quotient; and 
if there be not so many places of figures in the quotient, 
make up the deficiency by placing ciphers to the left hand 
of the said quotient* 

BXAMPLKS. 

1* Reduce I* to a decimal. 

8)1,000 

,1S5 Ans. . 

^. What decimal is equal to i? Ans. ^^5 

3. What decimal is equal to \ ? ,3333 +> 

4. What decimal is equal to |? ,6666+ 

5. What decimal is equal to i? ,5 

6. What decimalis equal to |? ,75 

7. What decimal is equal to | ? fi75 

8. What decimal is equal to |? ^4 

To reduce quantities of several denominations to a decimal* 

RuLB 1. Bring the given denomination first to a vulgar 
fraction, and reduce said vulgar fraction to its equivalent 
decimal. < » 

RvLB HL Place the several denominations above each ^ 
other, letting the highest denomination stand at the bottom, 
and then divide each denomination, (beginning at the top,) 
by its value in the next denominationi and the last quotient^ 
will give the decimal required. 

BXAMFLBS* 

1» Reduce SO cents to the decimal of a dolbtr. 

SO^ - Tbcn 5)1,0 

100 "* . -- 

Ant. ,7 

2. Reduce 30 cts. to the decimal of a dollar. Ans. ,3 

3. Reduce 36 cts. to the decimal of a dollar. ,36 

4. Reduce 2 dollars to the decimal of an eagle. ,!2 

5. Red y e 2 cents to the decimal of {£^ime. ,^ 
S. Re^Re ^imej|4t> the decimal bf an eagtA iS 
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7. Reduce 5 mills to the decimal of a dime. Ans. ,5 

8. Reduce 58 cents to the decimal of an eagle. 

Ans« ,038 

9. Reduce 4 dollars 25 cents to the decimal of an eagle. 

Ans. ,425 

10. Reduce S(|r8. 2na« to the decimal of a yard. 

Ans. ,875 

11. Reduce a gallon to the decimal of a hogshead. 

Ans. ,015873+ 

12. Reduce 2i feet to the decimal of a jard. 

Ans. ,83333+- 

13. Reduce Sqrs. 21 lbs. to the decimal of an cwt. 

Ans. ,9375 

14. Reduce 4 cwt 2qnk to the decimal of a ton. 

Ans. ,225 

15. Reduce 14 drams to the decimal of a pound Avoir- 
dupois. Ans. ,0546875 

16. Reduce 14cwt to the decimal of a ton. Ans. ,7 
** 17. Reduce 7 minutes to the decimal of a daj. 

Ans. ,0048611+ 

18. Reduce 2 dajs to the decimal of a week. 

Ans. ,2857142+ 

19. Reduce a pint to the decimal of a gallon. 

Ans. ,125 
:20. Reduce 76 yarcls to the decimal of a mile. 

Ans. ,04318181+ 
1S1. Reduce 4 perches to the decimal of an acre. 

Ans. ,025 
2i. Reduce 4 inches to the decimal of a yard. 

Ars. ,1111111111+ 
23. Reduce 72 days to the decimal of a year. 

Ans. ,1972602+ 

To find the value of a deeimat^ in the known parts of an 

integer. 

RuLS. Multiply the decimal by the number of parts in 
t1ie next less denomination, and cut off as many places for 
a remainder, to the rieht band, as there are places in the 
siven decimaL Multiply the remainder by the next inferiw 
denomination, and cut off a remainder as before, and so oj^ 
through all the parts «f the integer, and the several denomi- 
nutions standing on the left hand make the answer. 

BXAHPLKS. 

f?. What h the value of ,875 of a yard ? 

Ans. 3qrs.2nh. 



1 
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4 natto 

On. 3,500 

4 qotrten 

Nailf 8,000 ^ 

— • Am. Sqrf.2iit. * 

2. What is the value of 9617 of aa cwt. P 

Ans. Sqrs. 13 lbs. loz. lOdrs* 
d. What is the value of ,875 of a hogshead of wine P 

Ang. 55 gallons 1 pint* 

4. What is the value of ,712 of a furlong ? 

Ans. 23 poles 2 yds. 1 ft 11,04 inc. 

5. What is the value of ,17 of a tun of wine ? 

Ans. 42 gallons 3,36 quarts* 

6. What is the value of ,7 lb. of silver ? 

Ans. 80Z. 8dwt* 

7. What is the proper quantity of ,761 of a dajp ^ ' 

Ans. 18 hrs. 15 min* 53,4 sec? 

8. What is the proper quantity of ,71 of 4 oz. of goldP 

Ans. 2oz« 16dwt. 19,2grs. ■ 

9. What is the proper quantity «f ,471 2 of an ell Englisfc? 

Ans. 2qrs. 1,424 na. 

10. What is the value of ,67 of a le^neP 

Ans. 2 miles 3 poles 1 yd. 3+ inc. 

1 1. What is the value of ,12785 of a year? 

Ans. 46 days 15hr|i 57 min. 57+ sec. 

12. What is the proper quantity of.,S of a year P 

Ans. 109daysl2hourfr. 
ft* What is the pt^per quantity of ,5 of an hour P 

Ans. 30minuteV. 

Practical ^(tiestions. 

1. What is the sum of ,17 ton ,19 cwt. ,17 qr. ,7Ib.? 

Ans. 3 cwt. 2qrs. 15,54 lbs* 

2. What is the sum of ,17 lb* Troy, and ,84 oz. 

Ans. 2oz. 17dwts. 14,4grs. 

3. What is the differenee between ,41 of a day, and ,16 
of an hourP Aos. 9 hrs. 40 min. 48 sec% . ' 



1 

■4 



EXTRACTWJ^ OF THE SqUJRE ROOT. 

To find the root thereof, that is, to find out such a num- 
ber, as being muitipHed into itself, the product shall be eqU&l 
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to tht nnmber given. Such o))eration is called Eitraction of 
tlie Square Root, to perforin which obserr^ the following 

RuLB. 1st. You must point jour dven numbers, that is, 
make a point or dot over the unit's place, another over the 
hundred's, and upon every second figure throughout. 

2nd. Then seek the greatest square number in the first 
point, towards the left liand, placing the square number 
under the first point, and the root thereof in the quotient, 
and subtract the said square number from the first point, 
and to the'remainder bring down the next point5 and call 
that the resolvend. 

' Sd. Then double the quotient, and place it as a divisolr 
on the left hand of the resolvend, tnd seek how joflen the 
divisor is contained in the resol^nd, (always rejecting the 
Unit's place,) and put the answer in the quotient, and also 
on the right-hand side of the divisor; then multiply by the 
figure last put in the quotient, and subtract the product from 
Ibe resolvend, (as in common division,) and bnngdown the 
next point to the retnainderi (if there be any more,) and 
proceed as^ before. 

A Table of8qmi/t$$9 Cub4$;dnd ihdr R6<4$. 



% 



HOOTt. 



sarASKs. 



TT2T 

tfir 



3 
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4T 



16 



6i 



25 d6 



125 1916 



19- 



34$ 



81 9* 

■ * 



21 

will* 



81 






1. Let 4489 
is required? 



a number given) the square root of which 

4489(6r An9. 
36 

m7)B89 resolvend. 
889 product. 



Di6mm»»t^att.^Tta(t point the glvai mmllMr, •• Mafe dittoCed, ttd 
tbeii, bjr the above t«ble» leek the metett mara aamber ti| 44, (the finr 
point to the left hand.) which ^oa wUl find to he 36, and € th^ root. Put 86 
under 44, and 6 in the qootient, and inbtraet 36 from 44» and there remains 8, 
te winob brli^ down the other point, 80, plaeing it on the right hand, lo at to 
make 889 for a reiolTend ; then doable tfie quotient 6, end it maket X% whieh 
plaee on the left hand for a divtaor, and aeek how often 12 is in 88, (retervini; 
the unit's plaee,) the answer is 7 times, which put in tlie quotient, and also 
on the right hand of the divisor, and mHUipV 187 by 7, at in eommon divlsiony 
and the prodnet is 889, which tabCraeied from the rMottend there remaini 
nothing, and fonr work it finished. The square root of 4489 is 67, which toot, 
if multiplied bjr itself, that is, 67 by 67, the product will be 4489, equal to the 
giTea square number^ ^oA tA^ reit aecording to Cfaia demodttratioii* 



>; 
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£• Let )069S9 be a square number, whose root is required^ 

Ans. S27* 

NoTX. If remaiDden ocoar, yoa mvf annex eiphera, by two at a time, to 
the remainder, and ao proseoate the work. to any degree of exactness, or to 

as many places of decimals as yoa please. 

• 

S. Required the square root of 144? Ans. 12. 

4. Required the square root of Sir6782336 ? 

Ans. 466,56 

5. Required the square root of 1296? * 36 

6. Required the square root of 56644? £3,8 

7. Required the square root of 1 19025? 345 

8. Required the square rqot of 2S68741P 1506,S34- 

9. Required the square root of 3637396 1 ? 6031 
10. Required the square root of 430467)21? 6561 

If the given number be a mixed number, consisting of a 
whole number and a decimal together, make the ounioer of 
decimal places even, as S^ 4^ 6^ 8, 10, &c. that so there may 

a point fail on the unit's place of the whole numbers. 

« 

1 L Required die aquare root of 65671 4^375 12? 

Ans. 810,379. 

NoTi. In thb qoestion there are five places ef decimals, therefore yoa 
■Mist pat a cipher oo the right side nf the 2, to make it evea» so that the point 
may fall oo 4, the onit's place of the whole oomber. P 

IS. Required the square root of 751417,5745 P 

Ans. 866,4, 
1^. Required the square root of 76 1 ,80 1 2 1 6 ? 

Ans. 27,60074 . 

14. Required the square root of 3,172181 12? 

Ans. 1,781064- 

To ftrlracf th$ square root of a vulgar fraction, 

RutK. Reduce the fraction to its lowest terms, and then 
extract the square root of the numerator for a new nume- 
rator, and the square root of the denominator for a new 
denominator. If the fraction be a surd, that is, a number 
whose root cannot be exactly found, reduce it to a decimal^ 
and extract the root from it. 

15. What is the square root of -14 ^ Ans. f 

16. What is the square root of ^ ? f 

17. What is the square root of ||l f- 
18^ What is the square root Sf|| ? f 



« 

9 



ARITHMETIC. 

SURDS. 



151 




Ans. ,72414+ 
,93308+ 
,86602+ 



,To extract the square root of a mixed number^ 



RuLB. Reduce the fractional part of the mixed number 
to its lowest terms, and the mixed number to an improper 
fraction ; then extract the roots of the numerator and de- * 
nominator for a new numerator and denominator. If the 
given mixed number be a surd, reduce the fractional part to 
a decimal, annex it to the whole number, and extract the 
square root from it. 



S2. What is the square root of 1 r||- ? 
2S. What is the square root of 37|f ? 
S4. What is the square root of 9|4 ? 
25. What is the*square root of 81^\ ? 



SURDS. 




Ans. 44 

4 

9 » 



Ans. 8,7649+ 

9,27+ 

8,7961+ 



• Application. 

29. There is an arm j consisting of a certain number of 
men, who are placed rank and file, that is, in the form of a 
square, each side containing 472 men ; I demand how manj 
« men the whole square contains P Ans. 2227b4. 

^ 30. The floor of a large house is exactly square, each side 
i f of which contains 75 feet; 1 want to know how manj^ square 
^ feet are contained therein? Ans. 56-25, 

31. A certain general has an army of 5184 men; how 
many must he place in rank and file, to form them into a 
square? v^5184=s>7£ Ans. 

4 

To find a mean proportional between two numbers. 

Rule. Multiply the two given numbers together, and 
extract the square root of that product. 

32. What is the mean proportional between 4 and 9? 

4X9=;»S6, and ^/Sb^6 Ans* 
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To Jarm any body of soldiers^ so that they may be doMe^ 
tripUj ^c. as many in rank as inJUe* 

RuLB. Divide the given number of men hj S, S, &c« 
according to the nature of the question, and estract the 
square root of the quotient, and that will be the number of 
roen in iile, which double, triple, &c« and the produt^t will 
be the number in rank* 

53. Suppose 13122 men be so formed, that the number in 
rank maj be double the number in file; how roanj in each? 

13l22-^2«:656l, v^656l=:81 in file, 81 xe« 162 in rank. 



EXTRACTIOJ^ OF THE CUBE ROOT. 

To extract the Cube Root is nothing else than to find sucli 
a number, as being first multiplied into Hlielf, and then that 
product, producetn the given number, td perform which 
there are many rules* 

Rule 1 • First point your §^veii nttmber, beginning with 
the unit's place, and make a point or dot over every third 
figure, towards the left hand. Seoondhr, seek the greatest 
cube number in the first point, towards the left hand, putting 
the root thereof in the quotient, and the said cube numbenii 
under the first point, and subtract it therefrom, and to the 
remainder bring down the next point, and call that the re- 
solvend* Thirdly, triple the quotient, and place it under 
the resolvend, the unit's place of this under the ten's place 
<tf the resolvend^.and call this the triple quotient. Fourthly, • 
square the quotient, and triple the square^ and place it un- 
der the triple quotient, the unit's of this under the ten's 
place of the triple quotient, and call this the triple square, i 
Fifthly, a Jd these two together, in the same order as they 
stand, and the sum will be the divisor. Sixthly, seek how 
often the divisor is contained in the resolvend, rejecting the 
unit's place of the resolvend, (as in the square roc^,) and put 
the answer in the quotient. Seventhly, cube the figure last 
put in the quotient, and put the unit's place thereof imder 
tlie unit's place of the resolvend. Eighthly, multiply, the 
square of the figure last put in the quotient, into the triple 
quotient^ and place the product under the last, one place 
more to the left hand. Ninthly, multiply the triple square 
l)y the figure last put in the quotient, and place it under the 
last) one place inore to the left hand. TentMy, add the 
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three last awttbers together, in the same order as they stand, 
and call that the subtrahend. Lastly, subtract the subtra- 
hend from the resolvend, iind if there be another point, 
bring it down to the remainder, and call that a new resolv- 
end, and proceed in all respects as herein directed. 

RvLB £• Take the nearest root, not too great, of the 
first period, for the first figure of your root, subtract its 
cube from said period, and to the remainder bring down the 
next period for a resolvend. Take three times the square 
of the root for a defective divisor, and seek how often it 
is contained in tlie resolvend, abating the two right-hand 
figures. Set down the result of this trial for the second 
figure of the root, and its square for the two right-hand 
figures of the divisor: complete the divisor by adding thereto 
SO times the product of the last figure of the root into the 
rest. Multiply, subtract, and to the remainder brin^^ down 
the next period for a new resolvend : add together die last 
complete divisor, the number that completed it, and twice 
the square of the last figure of the root, for a new defective 
divisor, and thus proceed throughout. 

Hulk 3. Point every third figure of the given cube, 
beginning at the unit's place, and'seek tiie greatest cube tu 
tiie first point, subtract it therefrom, put the root in the 
quotient, and bring down the figures in the next point tu - 
the remainder, for a resolvend. Find a divisor by multi- 
plying the square of the quotient by S, and see how often it 
is contained in the resolvend, rejecting the units and tens, 
and put the answer in the quotient. Cube the last figure in 
the quotient, and multiply all the figures in it by 3, except 
the last, and that product bv the square of tlie last; ti^Qii 
multiply the divisor by the fast figure. Adding these pro- 
ducts togettier gives the subtrahend, which subtract, from 
the resolvend, and to the remainder bring down the next 
point, and proceed as before. 

Rule 4. Point oft' every third figure of the giveif num- 
ber, beginning at tl)e unites place; then find the nearest 
cube to the first point, and subtract it therefrom, put the 
root in the quotient, bring down the next period or point to 
the remainder, for a resolvend ; then square the quotient, 
and triple the square for a divisor, and find how often it is 
contained in the resolvend, rejecting units and tens in the 
resolvend, and put the answer in the quotient. Square the 
last figure in the quotient, and put it on the right hand of 
the divisor; triple the last figure in the quotient, and mui-« 
tiply by the former, put it under the other, units under the* 
tens, add them together, and multiply the sum by the last 
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figure in the quotient, and subtract that product from the 
resolvend, and brine down the figures in the next point or 
period, and proceed as before. ^ 

Rule 5. i9y n/iproAririiiiiion.— -Find by trial a cube near 
to the given number, and call it the supposed cube; then 
say, as twice the supposed cube, added to the given number, 
is to twice the given number, added to the supposed cube, 
so is the root of the supposed cube to the true root, or an 
approximation to it Bj taking the cube of the root thus 
found for the supposed cube, and repeating the operation, 
the root will be had to any degree of exactness. 

NoTB. There tre many more rales for extraeting the cube root, bat 
they are more than iteontained in any one treatiae extant, beiMet the method- 
by logarHhma. 

BXAMPLES. 

1. Let dl44d£ be a cube number, whose root is required? 

314499(61 Ant. 
Fint cobe Sl6 



triple quotient of 6. 

triple square of the quotient 6. 



SIS enbe of 8, last figure in the quotient ^ 

115 2 square of S by the triple quotient. 
864 triple square of the quotienti 6 by 8. 

98488 aabtrahend. 

iltfifion<ir<tfion.— After jou have pointed the gWen number, seek what it 
the neatest cube number in 314, the first point, wbieh you will find to be 
S16, the nearest that is lets than 314, and its root is 6, which put in the quo* 
tient, and 316 under 314, and subtract it therefrom, and there remains 98, to 
which bring down 438, the next period, annex it to 98, and it will make 
98498 for the resoWend. Then triple the quotient 0, which make 18, write 
down the unit's place 8 under 3, the ten's plaee of the resotvend ; square the 
quotient 6, and triple the square, and it makes 108, which write under the 
triple quotient, one place towards the left hand. Then add those two num- 
bers together, whieh make 1098, for the divisor; seek how often the divisor is 
contained in the resolvend, (rejeetiog the unit's plaee thereof,} that is, how 
often 1098 is in 9843, which is 8 times; pot 8 in the quotient, and the cobe 
thereof below the divisor, and the unit's place under the unit's place of the 
resolvend. Then square the 8 last put in the quotient, and multiply 64, the 
square thereof, by the triple quotient 18, and the product is 1158, which set 
under the eube of 8, and the unit's of this under the ten's of that. Then 
multiply the triple square of the quotient by 8, the figure last pot in the quo- 
tient, and the product is 864^ which set down under the last product, a place 
more to the left hand. Then draw a line under these three, add them to- 
getlier, and the sum is 98438, whieh is called the tubtrahend, and being soh- 
traeled (irom the resolvend, the remainder it nothing, which shews the num- 
ber to be a true cubic number, wboae root is 68. 



Tlesolveod 


98438 




18 

108 


Divisor 

• 


1098 



i 
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Another by Rule 1. 

8. Required the cube ro«t of 5735339 P 
• • » 

573SS39(t79 Atis. 
I 

4735 

3 triple of the qaotient I, the drtt figore. 
3 triple iqttare oC the quotient i. 

S3 dxvinr* 

343 eobe of 7, the leeond figure of the root 
147 ■qoare of 7» multiplied in the triple qaotient» Si 
St tnple iqiukre of tbe qootienty maltiplied hj 7. 

3913 lobtniheDd. 



888339 new reioltead. 

SI triple qaotient of 179 ^ two fint fignrei. 

S57 ti^ iqinre of the qootient 17. 

t78t difiior. 

789 eobe of 9* the laat fignre of the root. 

4131 •qoere of 9, multiplied hf the triple quotient. 51 . 

7803 triple iqiiare of the qaotient, 867» multipUed hf P. 



By Rule 2. 
3. Required ikt cube root of 470184984576 ? 



N.. 



• • 



47018498457^(7776 Aas. 
14749 343 
1470 



..«^ 187184 
16819 113533 



1778749 13651984 
16170 18564433 



1794919 1087551576 
1087551576 



18U18736 
139860 

18T858596 



Aiuk 7776, the root reqiiired. 
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Bj Bale $* 

4. What is the cube root of 9925SB47f 



• • • 



99252847(463 
Cubeor4s3r64 



Square of 4ss:l6x3sB48diviior S535S resoWend. 



216 cube of 6. 

432 4 X S X bjr the laatre off. 

868 6mme nolti^ed iy 6. 

S3336 tabtraheod. 



Square of 46 X 3 s» 6348 divisor 1916847 reaolvend. 



£7 eabe^^ 

ms 4$X»X^sqa9reor3. 

1 9044 diviaor nraltiplied bjr 3. 

1916847 subtrahend; 



By Ibte 4.* 
5. What is the cube root of 99£5£84r? 

SqiMreor4XSes48 divifor 99Sj»847C463 Ad^ 

Square of 6 pi9t to 48 equal 4S$6 64 

6X3X4=^:; 73 . 

S52« 

5556 X 6 Bs 33336 



Squareor46 is 2116X3 8 6348 diyisor 1916847 reKtlvend. v^ 

Square of 3 is 9 put to 6348 «s 634809 
3X3x*6=» 414 

6a^X3s>19IQ847 

tfoTC. When the quotient it 1, 2 or 3, there must be a cipher put to 
supply the place of tetos, as aboTe. 

Bj Rule 5. Approximation. 
6. It is required to find the cube root qf 54854153 P 

Let 64000000 equal the supposed cube of 460. Nejir, 64000000X2 equal 
128000000, to which add the given nnmher, S48S4lS3xaf 182854153. Then 
the given number, multipried by %j^ 109708306, to wh)^ sdd the supposed 
cube; thus, 1 09708306 +64000000«^ 173708306. Tbeik iar» 
As 182854153 : 173708306 : : 400 the supposed root, to 379» the root oearly. 

Again, let 54439939 be the supposed cube of 379, <Im supposed cube root; 

then 5U39939 X2-f- 54854153nl 63734031. The girei! eahe> 54854153 X 

2+ 54439939 » 164148245. Then say. 

As 163734031 : 164148245 s : 379 the fupposcd root, to 379,9587934* 
the root exactly. 
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Jinathir method. 

RuLB 6. Divide the resolvend by S timea the assumed 
root, and reserve the quotient ; then subtract a twelfth part 
of the square of the assumed root from the quotient. Ex- 
tract the square root of the remainder, and to this root add 
one-half of the assumed root, and the sum will be the true 
root, or an approximation to it. Take this approximation 
as the assumed root, and by repeating the process, a root 
farther approximated will be found, ivnich may be repeated 
as often as necessary, and the root brought out to any de- 
gree of exactness. 

7. What is the cube root of 436036824287? 

Let 7000 equal the Mumed root^ 
8 

81000)43S0368«i987(90763658,99$4 
7000 X 7000 -^ 18 s= 4083333,3383 

^ 16680384,9661 

4084,15 fqaftre root. 
7000-i-8=:3500 half the anumed root 3500 



Ani. 7584,15 root very near. 

If yea make a leeond trial for more cxaetness, take (hit answer (bt the 
aopposed root, and proeeed aa abore. 

8. What is the cube root of 389017? Ans. 73 

9. What 18 the cube root of 80^63 P 4,32+ 

10. What is the cube root of 1728? 12 

11. What is the cube root of 5735339 ? 179 

12. What is the cube root of 32461759 ? 319 

13. What is tlie cube root of 84604519 ? 439 

14. What is the cube root of 259697989? 638 

fVhen the given number consists of a whole narnher^ eaid a 

decimal together. 

RuL«. Make the number of decimals to consist of 3, .6, 
9, (kc. places of decimals, by annexing ciphers thereto, tfo 
that there may a point fail on the unirs place of the whole 
number. 

15. What is the cube root of 7612,812161? 

Ans. 19,67+ 

16. What is the cube root of 93759,575070 ? 

Ans. 45.42+ 
o2 
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17. What is the cube toot of 1^000,812161? 

Ans. 22,89+ 

18. What is the cube root of ,1£1861261? 

A.ns« 425-^ 

19. What is the cube root of ,006976121 8 ? 

Ans. ,19107+ 

To extract the cube root of a vulgar fraction. 

Rule* Reduce the fraction to its lowest terms, and ex* 
tract the cube root of the namerator and denominator for a 
new numerator and denominator; tnit if the fraction be a 
surd, reduce it to a decimal, and extract the root from it. 

Note. • It is better, ia my opinion, always to bring a Tulgar fraction to a 
decimal, in extracting the tqmirt, or eabe toot thereof. 



20. What is the cube root of X\f 

21. What is the cube root of 44? 



Ans. i 



2 
74 • Tf 



22. What is the cube root of 414? 4 



jfif 



23. What is the cube root <rf ^V/? - I 

SURDS. 

24. What is the cube root of ^? Ans. ,829+ 

25. What is the cube root of f ? ,822+ 

26. What is the cube root of I ? ,873+ 

To extract the cube root of mixed nunibers. 

Rule. Reduce the fractional part to its lowest terras, 
and the mixed number to an improper fraction | extract tiie 
cube root of the numerator and denominator for a new 
numerator and denominator | but if the mixed number giyen 
be a surd, reduce the fractional part to a decimal, annex it 
to the whole number, and extract the cube root therefrom. 

27. What is the cube root of 578^ ? Ans. 8J 

28. What is the cube rout of 42|^? S^ 

29. What is the cube root of 5^$? 1| 

SURDS. 

SO. What is the cube root of 8^ ? Ans. 2,057+ 

3 1 . What is the cube root of 7| ? 1 ,966+ 

32. What is the cube root of 9^ ? 2,092+ 

Application. 

33. If a cuMcal piece of timber be 41 inches long, 41 inc. 
broad, and 4i inches deep^ how many inches are contained 
therein? Ans. 66921. 
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To find, two mean proportionals between two given number^ 

Rule. Divide the greater extreme by the lesser ; and 
the cube root of the Quotient, multiplied by the lesser ex- 
treme, gives the lesser mean. Multiply the said cube root 
by the lesser mean, and the product will be the greater mean 
proportional. 

S4. What are the two mean proportionals between 6 and 
162 P Ans. 18 and 54. 

35. What are the two mean proportionals between 4 
and 108 ? Ans. 12 and 36. 

KoTz. Tf % oomber eannot be dtvid«d by any ndmber lets thto the tqaare 
root ihereof, that namber js a prints. AH pKme Domberft, except 8 and 5, 




wm of the digits, eonsiitating aoy number, be divisible by 3 or 9, the whole is 
dtvidble by 3 or 9. The product of tknf two numbers eao have at most bat as 
fl^ftoy plates of figures as artf in both iw^ r factors, and at teast but otie less. A 
square number eannot have more plaeea of Sgures than doable the plaeet cl* 
the root, and at least but one less. A cube number eannot have more places 
of figares than triple the places of the rootj and At least bat one less. 



OR MULTIPLICATION OF FEET, INCHES AND PARTS, 

Is a Rule made use of by workmen and artificers, in 
casting up the contents of their work. 

Rule I. Under the multiplicand place the correspond- 
ing denominations of the multiplier. Multiply each term 
into the multiplicand, beginning at the lowest in the multi- 
piicand, by the highest in the multiplier, and write the result 
of each under its respective term, observing to carrjr an unit 
for every 12, from each lower denomination to its next 
superior, on the left hand. In the same manner multiply 
the multiplicand by the inches or seconds in the multiplier, 
and set the result of each term one place removed to the 
right hand of those in the multiplicand. Do the same with 
the seconds in the multiplier, setting the result of each term 
two places to the right hand of those in the multiplicand. 
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TABLE Iflik. 

It FouKhs make .... 1 Tbird. 

12 Thirds 1 SeooQcU 

12 Seconds ...... 1 Inch. 

IS Inches 1 Foot. 

RuLK 2. By Practice. — Multiply the multiplicand bj 
the highest denomination of the maltiplier, and take parts 
for the remaining inferior denominations of the multiplier. 

RuLS 5. By whole numfr^rs.— Reduce the given num- 
bers to the lowest denomination in the question, and multi« 
pi J them together, and that product diride by the several 
denominations, according to the table, as far as inches: 
then, when jou have the whole amount in inches, divide by 
144, and you have the answer in square feet. 

RuLB 4. By Vulgtir FVactions.— Bring the inferior 
denominations to the fraction of a foot, and annex it to the 
feet in the given question, and multiply as in multiplication 
of vulgar fractions, and you will have the answer in feety 
and the fractional part of a foot. 

Rule 5. Bv Dectma29.-*Reduce the inferior denomt- 
nations to the decimal of a foot, and annex it to the feet in 
the given question, and multiply as in multiplication of 
decimals, and the product will be the answer in feet. 

TABLE 2nd. 

1. Feet mnltipUed by feet, f^we Teet. 
8. Feet iDQltipKed by inches, give inches. 

3. Feet multiplied l^ seconds, give seconds, fco. 

4. Inches maitiplied by inches, give seconds 

5. Inches multiplied by seconds, give thirds, 8ce. 

6. Seconds multiplied by seconds, give fourths. 

7. Seconds multiplied by thirds, give fiflbs, kc. 

Note. In idding feet, inches, kc. place the several denominstions, which 
are alike, under earn other, and add as in compound addition, carrying 1 for 
every 12 to the next denomination, towards the left hand. In subtraction of 
feet, inches, kc. place the several denominations, which are alike, under each 
other, and subtract as in compound subtraction, borrowing 12 when necessary. 

EXAMPLES. 

1. Add rffc. 9inc. 14ft 4inc. 12ft. 8inc. and 6ft. 6inc. 
together. Ans. 41 ft. S inc. 

S. Subtract 21 feet 9 inches from 100 feet 2 inches. 

Ans. 78 feet 5 inches. 

S. Let it be reauired to multiply 2 feet 6 inclies by 2 feet 
inches^ and find the content? 
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By Bule 1. 

^. ine. 
8 $ 

15 



Ads. 6 3 



By Bttle 2. 

8 6 
8 

5 
6 iutiku i IS equal ^ the upper line. 

Ant. 3 



Bj Rule S. 



I^ine. 






iHfc'M^ 


8 e 

18 






8 6 
U 


30in6hei 
SO 






SOiDttei 

• 


1U)900 








6i eqeel « ftet 3 iaohes, the eDsiter. 




By Rule 


4. 


Sft.6iiie.eqaftlfi^ft 


? 


8 




8ft6iDe.eqael8ift. 


K V. 


r X 


. S J .^ Al .^ 1 



By Rule 5. 

8 ft. 6 ioo. eqdal 8^ ft. and 8^ eqnal 8,1 
8 ft 6 inoi equal 8^ ft. and 8) equal 8,$ 

18S 

50 



6,85*Ba6ift.=:6ft.3l|lQ( 
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Ft, inc. 

Multiply 7 9 
Bj^ S 6 



Ans. 



S7 1 6 



Ft. inc. 


JV.ifie. 


75 7 


97 8 


9 S 


8 9 



750 7 8 



854 7 



J*^ inc* 

Maltipir 75 9 
Bf 17 7 



Ads. 



1331 11 3 



Ft. inc. 

87 S 

85 8 

8117 10 4 



JF^ tfic: 

Multiply 959 f 
By 48 11 



Ani. 19677 6 10 



Ft. inci 

179 3 

38 10 

6960 10 6 



F. /. 
Multiply 957 9 
By 39 11 



Am. 



10988 6 3 



F. I. F. 

7 5 9 

3 5 3 

95 8 6 8 5 



F. I. 


F, 


S. T. 


Maltiply 8 4 


3 


5 6 ^ 


By 3 S 


7 


8 9 


S5 


10 


4 6 


9 1 





10 4 8 


1 


10 


€ 9 6 




5 


6 8 8 
1 4 8 6 11 



Alll« 977 3 5188 11 
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A COMPLETE SYSTEM 



or 



MENSURATION. 



ACCOSBIVG TO 



EUCLID, EVERARD, WARD, i>ARDIE, F. R. S. VAN CULEN> 
HARRIS, AND WILLIAM HAVVNEY. 



JdEJ>r8URJiTI0JV' OF SUPERFICIES. 

SupsRFioiAL figures are all such as have onljr length anti 
breadth, and not having anjr commensurable thickness. 

lit OF A SQUARE. 

A square is a geometrical figure, having four equal sides, 
and as many right (or square) angles. 'JTo find the super- 
ficial content thereof, this is the 

Rule. Multiply the side into itself, and the product i$ 
the content. 

Let the qide of a geometrical square be 14 yards, poles, 
or feet 5 required the superficial content? 

14 X 14ssl96 yards, poles, or feet, answer. 

Sod. OF A PARALLELOGRAM. 

A parallelogram is a figure having four sides, and as 
many right angles, the opposite sides tiiereof being equal 
and parallel. To find the superficial content thereof. 

Rule. Multiply the length by the breadth, and the 
product is the superficial content. 

Let a parallelogram be a long square, whose length is 18 
feet, and breadth 9 feet^ required the superficial content? 

Ans. 16^ feet. 
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Sd. OF A RHOMBUS. 

A rhombus is a figure representing a quarry of glass, 
having four equal sides, the opposites, thereof being equal, 
two angles being obtuse, and two acute,* To find the super- 
ficial content thereof, this is the 

Rule. Multiply one of tbe sides by a perpendicular let 
fall from vne of the (^tuse suigles^ to the o{>posite side, and 
the product is the content. 

Let each side of a rhombus be 15,5 feet, and the perpen- 
dicular 1S,42 feet 3 required the superficial content r 

Ans. 208,01 feet. 

4th. OP A BaOMBOIDBS. 

A rhomboides is a figure having four sides, the opposite 
whereof is equal, and narallel ; also four angles, the opposite 
whereof is equal. To nnd the superficial content thereof, 

Rule. Multiply one of the longest sides thereof by a 
perpendicular let lali from one of the obtuse angles, to one 
uf the longest sides, and the product is the content. 

Let the longest sides of a rhomboides be 19,5 feet, and 
the perpendicular let fall be 10,8 feet j required the super- 
ficial content ? Ans. 198,9 feet. 

5th. OP A TRIANGLE, 

A triangle is a figure having three sides and three aneles. 
Triangles are either right-angled, or oblique-angled. Right- 
angled triangles are such as have one right angle; oblique- 
angled triangles are such as have their angles either acute 




thereof, this is the 

Rule. Let the triangle be of what kind soever, multiply 
the base by half the perpendicular, or half the base by the 
whole perpendicular 5 or multiply the whole base by the 
whole perpendicular, and take half the product. Any of 
these ways will give the content. 

Let the base of a right-angled triangle be 14,1 feet, and 
the perpendicular 12 feet; required the content? 

Ans. 84,6 feet. 

Let the base of an oblique-angled triAngle be 15,4 feet, 
and the perpendicular 7,8 feet^ what is the superficial con- 
tent ? Ans. 60,06 feet. 



i 
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2b find the area of any piain trian^, by having the three 
ndea giving without the -kelp t^ a perpendieuiar. 

RuLB. Add the three sides together, and take half that 
sum; then subtract each side severally from that half sum, 
wliich done, multiply that half sum ancf the three differences 
continually, and oat of the fast product extract the square 
root, which square root shall be the area of the triangle 

4S0Ught. 

Let a triangle be given, whose three sides are as follows, 
viz. 43,3 £0,^ and 31,2 feet; required the area P 

Ans. £96,31 feet. 

6th. OF A TRAPEZIUM. 

A trapezium is a figure having four unequal sides, and 
oblique angles. To find the area, or superficial content 
thereof, this is the 

RuLB. Add the two perpendiculars together, and take 
half the sum, and multiply that half sum by the diagonal; 
or multiply the whole sum by half the diagonal, and the 
product IS the area. Or you may find the areas of the two 
triangles, add these two areas together, and the sum will be 
the area of the trapezium. 

Let a trapezium be given, the diagonal whereof is 80,5 
and the perpendiculars severally 30,1 and £4,5 feet; re- 
quired the area P Ans. £197,65 feet. 

rth. OF IRREGULAR FIGURES. 

Irregular figures are dil such as have more sides than four, 
and file sides and angles unequal. All such figures may be 
divided into, as many triangles as there are,wes, wanting 
two. To find the area of such figures, they mirst be divided 
into trapeziums and ti^angles, by lines drawn from one 
angle to another, and to find the areas of the trapeziums 
and triangles severally, and then add all the area^^ together, 
and you will have the area of the whole figure. 

NoTs. This figure being composed of triaoglei iind trapeziams, and 
these being shew A io i^ 5th and Otb probiemi aforcfoingi H wiU b« ntedlest 
to mention aay thing oaore in this plaee. 

8th. OP ttGUI^AR POLYGONS. 

Regular polygons are all such figures as have more than 
f^ar sidesi ^ tiie sides and angles thereot being equal. 

P 



A 
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Polygons ard denominated from the number, of their sides 
and angles.. To find the area, or superficial content of any 
regular polygon, this is the 

Rule. Multiply the whole perimetery or sum of the 
sides, by half tne perpendicular let fall from the centre ta 
the middle of one pf the sides; or multiply the half perimeter 
by the whole pei;{]^dicQlar9 and the product is the area. 

If the figure cmuitta of 

5 equal ndet and anglei, it is oiiUed a regular IHrntagon. 

6 eqoftl lidei and aaglet, it Is caUed a regular Hexagon. 

7 equal sides and anglea, it is eaHed a regular Heptagon. 

8 equal sides and angles^ it is ealled a regular Ootagon. 

9 equal sides and angles, it is oall«d a regular Enoeagoa. 

10 equal sides and angles, it is called %. regular Deeagoa. 

11 equal sides and angles, it is called a regular Eudecagon. 
13 equal sides and angles, it is called a regular Dodecagon. 

Let a regular hexagon be siven, whose sides are severally 
14,6 feet> and the sum of all the sides 87,6 feet, and the 
perpendicular 12^64 feet: required the area, or superficial 
content? Ans. ^53,632 feet 

A Table Jot tJie more ready finding the area of a polygon* 

Rule. Multiply the square of the side by the tabular 
number, and the product is the area of the polygon. 



No. of aides. 


Names. 


Multipliers. 


$ 


TngoD 


,4S3dl3 


4 


Tetragon 


|/)00000 


5. 


Pentagon 


1,780477 


6 


Hexagon 


S,S98076 


7 


Heptagon 


3,635959 


8 


Octagon 


4,888487 


9 


Enneagon 


6,1818^ 


10 


Decagon 


7,694809 


' 11 


Endeoagon 


8,514850 


18 


Dodecagon 


9,370125 



n 

Hva tajlndihne iabnlar numAert.— These numbers are found by trigo* 
nometry, thus: Find the angle at the centre of the poljrgODy by dividing 360 
degrees by the number of sides of the polygon. 

L^t^ each side of a dodecagon be 1 ; required the area 
thj&rcof ? Ans* 9,3S0125, 

I- • 

9th. OP A CIRCLE. 

A cifcte is a plain figure, contained under one line, which 
ii called a cirtumference^ unto which all lines^ drawn froor 
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a point in the midclle of t)ie flexure, called the centre, and 
failing upon the circumference thereof, are all equal the one 
to the other* The circle contains more space than anj 
plain figure of equal compass. 

DemomtreUion.'~'T*yeij circle may be conceived to be a polygon of an 
infiaite number of sidet; and the aeimidi^meUr most be eqoal to the perpen* 
dicular of sach a polygon^ and the Gtroomferenoe of the circle equal to the 
periphery of the polygon : therefore half the cireumfei'encej multiplied by 
half the diameter, giret $h« area. 

F. Ignat and O. Pardie 8ay»— " Every circle is equal to a rectangle tri- 
angle, on&of whose legs is the radius, and the other a right line, eqoHl to the 
eircoroference of the cincle ; for such a triangle will be greater than any 
polygon inscribed, and less than any polygoo circumscribed, by the 24th, 25th, 
86th and 27th articles of the fourth book of his Clements of Geometry, and 
therefore most be equal to the circle; for should it be greater than the circle, 
be the excess as little as it will, a polygon may be circumscribed, whose 
difference from the circle shall be yet less than the difference between that 
circle and the rectangle triangle; and that that polygon will be less than the 
triangle, is absurd. If it be said that this rectangled triangle is less than the 
circle, an* inscribed polygon may bje madey which shall be greater than that 
triangle, which is.impostible. 

'*This cannot but be admitted as a principle — that if two determinate 
quantities are such, that if every imaginable quantity, which is greater or less 
than one, is also greater or less than the other, these two quantities roost be 
equal. And this prioeiple being granted, which it in a manner self-evident* 
it may directly be proved, that the triangle befbre mentioned is equal to the 
circle, because every imaginable inscribed figure, which is less than the circle, 
is also less than the triangle ; ami every eircumseribed figore^ greater thau 
the circle, is also greater than the triangle. 

'* The proportion of the diameter oi a circle to the circumference Wai 
never yet exactly found oa^ notwithstanding many eminent learned men 
have laboured very fiir therein, among whom the excellent Van Culen hath 
hitherto outdone all, in his having calculated the said proportioA to 36 places 
at decimals, wbich'are engraven on his tombstooe io St. Petec^s churchy fn 
^yden, which numbers are these : 

IHatneter, 

i,ooooo,ooooo,ooooo,ooooo,ooooa,ooooo,oooo(^. 

tHrctwiferenceg 
8,t4l59»26535,89793,23846,2643S,S3279.50288. 

** Of which large number, these six places^ 3,14159^ answering to the 4t- 
ameter, 1,00000, may be sufficient;" , ,. 

I will give many proportioos, but for the most part that of Van Culen, as 
being most exact. ^ 

If the diameter of any circle 

i«S X?K^S3>14!59> the product > . , . 

^ d -^ S ^ < ,31831 5 the quotient J »• ^^^ ««^«™fe«°«e. 

Ko 5 X ? hw 5 jSaeSSr > the product > it the side of an equal 

( ■*■ S ^ d 1 j»128579 S the quotient 5 "qaare. ;* 

. - 5 X ^ hv S >^0r0l6> the product 7 is the side otthe sqnare 
^ I -I, 5 ^J 1 1,414213 5 the quotient 5 inscribe* 
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If the square of the diameter of anj circle 

hp 5 ^ Kir 5 >785S98 1 the prwiuct ? . .. 

^' e H. } ^J^ J l!27S24l } the^aotient $ " *« *''«^- 

If the circumference of any circle 

If the circumference of anj circle 

&e 5 ^ 2l bv 5 >28«094> the product > iitberideoftbeMiiirt 
i -r- J -^ J 3,544907 5 the quotient $ «qual. * 

If the circumference of anjr circle 

be 5 ^ ? bv 5 »27^56646> the product > btheiideofilieeqtii. 
l-^S I 3,6275939 J the quotient J >»teral trten. toMribed. 

If the circumference of anj circle 

bis 5 ^ Kv 5 ,225079) the product > itthetldeofthcsqimnl 
** i -s- S - C 4,442877 J the quotient S , i*»ieribcd. ^ 

If the square of the circumference of iinj circle 

! . S X Kv 5 .079577525 ) the product ? ... 

^^ i -5- 3 ^ i 12,56636217 5 the quotient J '* *« *«•««• 

If the area of anj circle 

bA S ^ ? bv 5 ^27324 1 I the product > u the aqnare of the 
»e ^ -5. 5 '^y 2 >7'85398 J the quotient 5 diameter. 



If the area of anj circle 



hA 5 X Ktr 5 I2»56636217 > the product > wthewiuare 
^ l-i-l^Jl ,079577525 J die quotient J circumfen 



ofthe 
circumferenee. 



When the diMneter of a cirele is t, and the diameter of any other ia 2, 
the circamferenee of the firtt cirele ii e^ual to the area of the feeond, 
3,141592. If the eiroumferenee be 4^ the diameter and area eqoal 1,^3841. 
If the diameter be 4, the oireuraference and area equal 12,566368. If the 
diameter of ooe cirele be double to that of another, the area ofthe first eirele 
will be 4 timet the area ofthe lecood. If the eircomference of a cirele be 1, 
the area will be ,079577. If the area be required, when the eireomferenee ia 
1 9 first find what the diameter will be ; that, 

dr. duwL cir. 
At 5,1416 : 1 :: 1 : ,316309 which is the diameter, when the 

eircamferenee is 1. Then multiply half ,818309 by half 1, that h, ,159151 
by ,5 and the produot is ,079577 which ia the area of a eirele, whoie cir* 
eumferenee it 1. 

If the area of any eirele be giren to find the tide of a tqnare equal, yoa 
need but extract the tqaare root of the area aiven, and it is done. So the 
square root of ,7854 it ,88,62 which it the tide of a tqanre e^al, when the 
diameter is I . And if yoa extract the (qnare root of ,079577 it will be ,88tl 
which it the side of the'tqoare, equal to the circle whose dreomfereoce is I. 

Again, if the side of a iquare within a circle be required. If yoa square the 
lemMiameter, and double that sqanre, and oat of that sum extract the square 
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■not, that ihftll be the tide of the iqaare which may be ioiortbed in that cirete. 
So if the diameter of a circle be l» then the half is ,5 #hich tqoared is ,21 and 
this doubled is S, whose sqtisi'^ root is ,7071 the side of the square inscribed. 

Let it be required to find the area of a circle, whosd^ diameter is an anit. 

By the proportion of Van Colen, if the diameter be I, the circaraferenee 
will be 8,tiiS^^, Sse. Thea multiply half the eireumferenoe by half the 
diameter, and the prodaet is the area. 

BXAMFLBS* 

Problem 1. Having the diameter and circumference to 
find the area. 

RuLB. Every circle is e^ual to a parallelogram, whose 
lens^h is eaual to half the circumference, and the breadth 
equal to half the diameter; therefore multiply half the cir- 
cumference by half the diameter, and the product is the 
area of the circle. 

1. Let the diameter of a circle be 22,6 and the circumfe- 
rence 71, what is the area of said circle? Ans. 401515. 

Problem S. Having the diameter of a circle to find the 
circumference. 

2. Let the diameter of a circle be 22,6 feet, required the 
dr^umference thereof? Ans. 71+ feet* 

Problem S. Having the circumference of a circle to find 

the diameter. 

I 

3. Let the circumference of a circle be 71 feet, required 
the diameter? Ans. 82,6 feet. 

Problem 4. Having the diameter of a circle to find the 
area. All circles are in proportion, one to another, as are 
the squares of their diameters, (by Euclid, 12, 2.) 

In the Key I will give Van Culen's proportion, andalso 
the proportions of Metius and Archimedes. 

4. Let the diameter of a circle be 22,6 feet^ required the 

^^^^ According to Van Culen 401,15 feet. ") 

Metius 401,15 feet, f Ans. 
Archimedes 401,31 feet. J 

Problem- 5. Having the circumference of a circle Id 
find the area. 

JDemofutraHon &y Van C^iZen.— Beeaoie the diameten of eireies are pr6- 
portMMMl to thnr caroumferencea, that ia, as the diameter of one circle is to 
«p eireumferenee, to is the diameter of another airele to iti oiraamferenoe s 
roerefoi« the weM of oirelea l|ra tp one another M^the squtrei of their 4S^ 

^ " F 2 
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5. Let the circumference of a circle he 71 fcetrrequired 
tiie area P Ans. 401 , 15 feet. 

» 
Problem 6. By having the diameter to find the side of a 
square equal thereunto, that is, equal in area to that circle^ 

6. Let the diameter of a circle be 22,6 feet, required the 
side of a square equal in area to the circle, of which the 
diameter is here given ? Ans. 20,02872 side. 

Problem 7. By having the circumference to find the 
side of the square equal. 

7. Let the circumference of a circle be 71 feet, required 
the side of a square which will be equal in area ? 

Ans. 20,0291 feet. 

•,1. 

Problem d. Having the diameter to find the side of a 
square which may be inscribed in that circle. 

8. Let the diameter of a circle be 2£,6 feet, requir^ |the 
lide of a square equal, when inscribed in the circle, of 
which the diameter is here given? Ans. 15,98046 feet. \ 

Problem 9. Having the circumference to find the side 
of a square which may be inscribed* 

9. Let the circumference of a circle be 71 feet, required 
the side of an inscribed square equal? ^ 

Ans. 15,9821 feet. 

Pl-oUeiii 10. Having the area to find the diameter. 

10. Let the area of a circle be 401,15 feet, reciuired the 
diameter of that circle ? Ans. 22,599 diameter. 

Problem 11. Haying the area to Sod the circumference. 

11. Let the area of a circle be 40|,15 feet, required th^ 
circumference of that circle ? Ans. 70,999+ feet. 

Problem 1 2. Having the area to find the side of a square 
inscribed. 

12. Let the area of a circle be 401,15 feet, r^uircd the 
side of a square inscribed, which will be equal m ai«i ? 

^ /Lns. 15,98 feet. 

Problem IS. Having the side of a square to find tte 
diameter of the circttmsciibing circle. 
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13. Let the side of a sauai*e be 15,98 feet, required the 
diameter of a circle which shall circumscribe that given 1 
square? Aqs. 22,598916 feet. ' 

Problem 14* Having the side of a square to find the 
diameter of a circle eqiul. 

14. Let the side of a square be 20,0291 feet, required the 
diameter of a circle equal in area to that square ? 

Ans. 22,5928248 feet. 

Problem 15. Having the side of a square to find the cir- 
cumference of a circumscribing figure* 

15/ Let the side of a square be 15,98 feet, required the 
circumference of a circle that will encompass that square. 

Ans* 70,999+ cir. 

Problem 16. Having the side of a square to find the cir- 
'cumfereace of a circle that will be equal thereunto. 

'16. Let the side of a square be 20,0291 feet, required the 
circumference that will be equal in area to that given 
square? Ans. 7l,Q051d95 feet cir. 

Id several of the foregoing prob1emt» where the diameter and otreamfe* 
renee are required, the aotwert are not exaetly the same as the diameter 
and eiroomfereiMe of the giyen eirele« bat' are sometimes too raoeh, and 
sometimes too Uttle, as in the two last problems, where the answers in each 
should be 71, the one being too much, and the other too little. The reason 
of this is, the small defect that happens to be in the decimaLtractioo, thej 
being sometimes too great, and sometimes too little; yet the defect is sosmal^ 
that It Is needless to ealcutate them to more exactneaa. 

10th. OF A SfiMfGIROU&. 

To find the area of a semicircle, this is the 

RuLie. Multiply the fourth part of the circumference of 
the whole circle, (that is, half the arch line,) by the semi- 
diameter, and the product is the area. 

Note. The semidiameter, or radios, is a straight fine, drawn off the 
centre of any cicele to the circumference of the same. 

Let the diameter of a semicircle be 22,6 feet, and the 
circumference 35,5 feet; required the area of the semi- 
circle ^ Ans. fi00,5r5 feet. 

If only the diameter of the semimrcle b^ given, you may 
^y, by the Rule of Three, as i is to 93927 so is the square 
of the diameter to the area. 
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Utb. OF \, QUADRANT. 

To find the area of a quadrant, or fourth part of a circle, 
this is the ' 

Rule. Multiply half the arch line of the quadrant, (that 
is, the eighth part of the circumference of the whole circle,) 
bj the ^emidiameter, and the product is the area of the 
quadrant. 

Required the area of a quadrant, whose semidiameter is 
1 1,3 and the arch line 17,75 feet? Ans. 100,2875 area. 

These are the ralei and wayi eommoolf given for finding the area of a 
aemioircle and quadrant; hut I think it is as good a iray to find the area of 
the whole circle, and then take half that area for the semicircle, and a fourth 
part for the quadrant. Before I proceed to shew how to find the area'Of the 
sector, and segment of a circle, I shaU shew how to find the length of the 
arch line arithmetically. 

To find the length of the arch line arithmetically. 

RuLB. Multiply the chonl of half the segment bj 8, and 
from the product subtract the chord of the whole segment, 
and divide the remainder bj 3, and the quotient is the arch 
line sought. ^ 

19,S as J the chord of the aegineot. 

158.4 
The whole chord 34,4 



Ant. 41«d3S the arch Kmu 

Bhw to find the diameter of a circle by having the chord 
and veraed eine of the segment arvthmeticaUy. 

Let a segment be given^ whose chord is 36, and the yeisedt 
sine 6; required the diameter of that circle? 

18 Bs i the chord. 
18 

6)384 

54 the part wantini. 
a the versed sine. 

Ans. 60 the dimeter of the einle. 
18th. OF THE SBOTOB 01^ A CIHCLE. 

A sector of a circle is comprehended under two radii, <St 
semidiaiDeter^ which are saf^osed not t6 make one rig;ht 



ARITHMETIC. ITS 

• 

line, and a part of tite circumference, whence a sector may 
be either less or greater than a semicircle. To find the 
area, or superficial content thereof, this is the 

Rule. Muitipljr half the arch Hne bj the semidiainetery 
and the product is the area. 

Let the sector of a circle be je^iven, whose semidiameter 
is 24,5 feet, and the arch line 45,6 feet; required the area 
of the sector? * Ans. 558,6 feet^. 

tSth. OP THE SEGMENT OF A CIRCLE. 

A segment of a circle is a part terminating by a right line, 
less than the diameter, called a chord, and by a part of the 
circumference* To find the area of the segment of a circle, 
this is the 

Rule. Find the semidiameter of the circle by what has 
been shewn, and the arch line; then multiplj half the arch 
line by the semidiaweter, so you have the area of the sector* 
Then subtract the versed sine from the semidiameter, the 
remainder is the perpendicular of the triangle, and multiply 
the half chord by the perpendicular, and the product is the 
area of the triangle. Then subtract the area of the triangle 
from the area of the sector, and the remainder is the area 
of the segment. 

Let it be required to find the area of the segment of a 
circle, whose ctiord line is 35, and Aie versed sine 9,6 feet* 

Ans. 236,060 the area* 

Utb. OF COMPOUND FIGURES. 

Mixed, or compound figures, are such as are composed of*^ 
rectilineal and curviiineal figures together. 

To find the area of such figures, you must find the area 
of the several figures, of whicn the whole compound figure 
is composed, and add all the areas together, and the sum 
will be the area of theivhole compound figure. 

NOTib At thoie eompoand fignret are best utidentood hy having th« 
figure of mch belore the learner, and as there are none io thit treatne, I 
will not lay any thing more eoDoemiog then, bat thb, Chat the area of tach 
figarea ia foond in Che tame manner aa a (rapeziam. 

15th. OF AN ELLIPSIS. 

An ellipsis, or oval, is a figure bounded by a regular curve 
line returning into itself, mi of its two diameters, cutting 
each other in the centre ; one is longer than the other, in 
which it differs from the circle. To find the area thereof, 
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Rule. Multiply the transverse diameter by the conju- 

fite, and multiply that product bj ,7854. This last pro- 
act is the area of the oval. 

Let it be required to find the area of an ellipsis, whose 
transverse diameter is 61 56 feet, and conjugate diameter 
44>4? Ans. fil48»l004l6 area. 

t6th. OF K PXftABOhA. 

A parabola is a curvilineal figure, made by the section of 
a cone, being cut by a plane parallel to one of its sides. 

hvery parabola is two-thirds of its circuq^scribing paral* 
lelogram; therefore, to find the area thereof, this is the 

Rule* Multiply the base, or greatest onlinate, by the 
perpendicular height, and multiply that product by S, and 
divide the last product by 3, and the quotient will be tbe 
area of the parabola. 

Let it be required to find the area of a parabola, whose 
base is 53,75 feet, and the perpendicular 39,25 ? 

Ans. 1406,4583 area. 



MEJ\r8URATlOJV OF SOLIDS. 

Solid bodies are such as do consist of length, breadth and 
' thickness, as stone, timber, globes, bullets, ^. 

*» tit. OP A CUBE. 

* A cube is a square solid, comprehended under six geo- 
metrical squares, being in the form of a dye. To find the 
solid content, this is the 

Rule. Multiply the side of the cube into itself, and that 
product again by the side: the last product will be the 
solidity, or solid content of the cube. 

Let it be required to find the solid contents of a cubic 
stone, each side thereof measuring 17,5 inches? 

Ans. 5359,375 inches » 3,175. 

find. OP A PARALLELOPIPEDON. 

Aparallelopipedon, or square pri^ro, representing a square 
piece of timber or stone, ea«h 4de of its square base being 
21 inches, and its length 15 feet; required tne solid content 
thereof? 
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KutE. Find the area of the base, and muTtiplj said area 
by the length in inches^ and divide that product by 1728; 
or multiply the area of the base by length in feet, and divide 
by 144^ and you will have the solid content in feet. 

Ans. 45,9+ feet, tlie solidity. 

3d. OF A TRIANGULAR PRISM. 

A prism is a solid contained ander several planes, and 
baving its bases like, equal, and parallel. 

The solid content of a prism, (whether triangular or mul- 
tangular,) is found by multiplying the area of base into the 
length or height, and the product is the solid content. 

Let it be required to find the solid content of a triangular 
prism, whose base is 15,6 inches, each side and the perpen- 
dicular 13,51 inches, and the length of the solid 19,5 feetP ^ 

Ans. t4,27feet. 

4th. OP A PYRAMID. 

. A pyramid is a solid figure, whose base is a polygon, and 
whose sides are plain triansles, their several tops meeting 
together in one point To Ind the solid content thereof, 

Rule. Multiply the area of the base by a third part of 
the altitude, or lengthy and the product is tlie solid content 
of the pyramid. 

Let each side of the base of a square pyramid be 18,5 
inches, and the perpendicular height 15 feet; required the 
solidity of that pyramid ? Ans. 1 1,88 feet. 

• NoTB. Bvery pyramid is a third part of the priim, that bath the nae 
haie and height, (by Boolid, 18, 7.) 

5th. OF A 6YL1NDBR. 

A cylinder is a round so6d, having its bases circular, 
equal, and parallel, in form of a roliingstone. To find the 
aolid content thereof, this is the 

RuLB. Multiply the area of the base by the length, and 
the product is the solid content. 

Let it be required to find the solid content of a rolling* 
stone, whose diameter is !21,5 inches, and the length is l6 
feet ? Ans. 40,34 feet. 

6th. OF A CONB. 

A cone is a solid, having a circular base, and growins 
smaller and smaliery till it ends in a point, which is called 
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the vertex, and may be nearly represented by a sugarJoaf. 
To find the solidity thereof, tnis is the 

Rule. Multiply the area of the base by a third part of 
the perpendicular height, the product is the solid content. 

Let it be required to find the solid content of a cone, 
whose diameter of the base is 26,5 inches, and the height of 
the cone 16,5 inches P Ans. 21,06 feet. 

rth. OF THE FRUSTUM OP A PYRAMID. 

A frustum of a pyramid is the remaining part, when the 
top is cut off' by a plane parallel to the bMe« To find the 
solid content thereof, this is the 

Rule. To the rectangle (or product) of the sides of the 
two bases, add the sum o? their squares, and that sum being 
multiplied into one-third part of the frustum's height, wiii 
give its solidity, if the base be square. 

Or multiply ttie areas of the two bases together, and to 
the square root tliereof add the two areas, and that sura 
multiplied by one-third of the height, gives the solidity of 
any frustum, square, or multangular. 

Let it be required to find the solid content of the frustum 
of a Square pyramid, whose side oi the greater base is IB. 
inches, and tne side of the lesser 12 inches, and the height 
Id feet? Ans. 28,5 feet. 

8th. OF THE FRUSTUM OF A CONE. 

A frustum of a cone is that part which remains when the 
top*ei)d is cut off by a plane parallel to the base. To find 
the solid content, the rules are the same in effect as for the 
frustum of a pyramid. 

RuLB. To the rectangle of the diameter of the two bases, 
add the squares of the said diameters^ uid multiply the sum 
ot ,7854 ; the product will be the triple €^ a mean area, 
which multiplied by one-third of the perpendicular he^ht, 
the product will be the solid content. 

Let the solid content of the frustum of a cone be required, 
^vhoae greater diameter is 18 inches, and the lesser diameter 
9 inches, and the length 14,25 feet? Ans. 14,6775 feet* 

Oth. TO MEASURE THE FRUSTUM OF A RECTANGLED 
PYRAMID, CALLED A KHISMOID, 

AVhose bases are parallel one to another^ but dispropor*- 
^txonal, thisis the 
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SvLB* To the greater length.adc) half fhe leaser length, 
^iid,inukti{riy the sum by the breadth of the greater base, 
and reserve the product; then to the leaser length add half 
the greater length, and multiply the sum bj the breadth, or 
the Tesser base, and add this product to the reserved, and 
multtplj that sum by a third part of the height, and the 
product is the solid content 

Let the length of the greater base of a prismoid be 58 
inches, and its breadth 16 inc. and the lengtli of the lesser 
base SO inches, and its breadth IS inches, and the height 
6 feet; required the solid content? 

Ans. 19)94 fefit,. the content. 

lOth. TO MEASURE A CYUNDROID, 

. That 18, a frustum of a cone, having its bases parallel t6 
each other, but unlike* 

RuLK. To the longest diameter of the greater base, add 
haVf the longest diameter of the lesser base, and multiply 
the sum by the shortest diameter of th^ greater base, and 
reserve the product. Then to the longest diameter of t)ie 
lesser base, add half the longest diameter of the greater 
base, and multiply the sum by the shortest. diameter of the 
lesser base, and add the product of the former reserved sum, 
and that sum will be the triple square of a biean diameter, 
which multiplied b^ ,7B54, and the product multiplied by a 
third part oi the height, the product is the solid content. 

Let it be required to find the solid content of a cylin« 
^rpid, who^eijiottom base is an oval, the transverse diameter 
being 44 inches, and the conjugate diameter 14 inches; and 
the upper base is a circle, whose diameter is 26 inches, and 
iitt height of the fhistum 9 feet? 

Ans. 3S,4rfeet, the contenti 

•. • . . .. * J" . 

llth. OF A SPHERE OR GLOB& 

A sphere or globe is a round solid body, every part of 
trhose surface is equally from a point withiii it, called the 
centre ; and it may be conceived to be formed by the reyo* 
iHtion of a semicircle round its diametcir. To find itt 
solidity, tlds is the 

RvLE. Multiply the axis or diameter into the circnmfe* 
rence, and the product is the superficial content, which 
multiplied by a sixth part of the axis, the product is tiie 
Boiiditr* 
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Or, as 21 i« to 1 1, %o is the coUe of the axis to the solid 
content. Or, as 1 is to^^SSG, so is the cube. of the axis 
to the solid content. 

Let the solid ctntent of a globe be required, wh^se aj^ia 
is £0 inches? : Ans. 4188,8 inches, ,;. 

Note. IftbeaxUof a gl6bebe 1, the toTidity Vill be ,533« ; and if ^^ 
tireumference be I, the toUdity will be ,016887. The superficies of evt^iy 
glooe it equal to four times the area of its gtreate'st eircle. The lolidity df 
eyef7|;looe is two4hu^^itS6ireaniacribuig cylinder. '. 

43th. OF A SPHEROID. 

A splierotd {» a solid, resembling an egg* To find the 
solid content thereof, this is the 

Rule.. Multiply the square of the cfianaeter of the 
greatest circle by the* length, arid the product' multiply 
again bj ,52S6» This last product Will be the soliditj of 
the spheroid* 

Let the soliditj of a spheroid be required, the diameter 
l»f whose greatest circle is S3 indh'es, and length S5 inches? 

Ans. 51861,0220 inches, m solidity* 

15th. OF A PARABOLIC CONQip. 

A parabolic conoid is something like a half spheroid,^, 
having its sid,es somewhat straiter. it is generated by sup-, 
posing a seiP-iparabola turned about its axis. To &nd th^l 

solid content thereof^ this is the 

• » 

RuLB. 'Multiply the square of the diameter of its base 
by ,7854, and multiply that product by half tbeh^ight, and' 
the last product shall b^ the solid content. - -• • • 

Let the solidity of a paraboliiQ conoid. be required, tb% 
jdiameter of whose base is S,6 inches, and its height 83 inc« F 

Ans* 9,71 feet, the content* 
• , • ' t. • i . ■• f 

14th. OP A PARABOLIC SPINDLE. 

1i an acQte parabola be supposed to be moved about ita, 
greatest ordinate, it will forin a solid, i^siUect ja. par^bf^ip. 
apindle* To lind the solid content) this is :tN . vA 

RuLR. Multiply the square of the diameter 0f its great- 
est circle, 41888, (being tbree-tifths of ,7854,} and that pro* 
duct by its length, and the last product is the solid content. 

Let it be required to find the solid content rf a parabolic 
apindle, whose ^eatest diameter is 36 inches, and its length 
W inches i Ans. .31,10184 feet 



MITTHMETI& m 

Of fMomring the works of th9 several ariiJUerSf reloHne 
to building, and what methods and etmtoms are observ^ 
iherein. 

lit. OP CARPENTERS' WORK. 

The carpenter's works^ which are measurable^ are floor* 
ing, partitioning;, and roofing, all which*are measured by the 
square of 10 feet long, and 10 feet broad^ so that the square 
contains 100 square leet. 

Ist. OW TLQOlilNO. 

l.^If a floor be 57 feet 5 inches longhand 28 feet 6 inched 
kroad, how manj squares of flooring are there in that roionr? 

Multiply B7 3 
By fiS 6 



1,00)16.31 7 6 

Ant. 16^81 16 iqoaret SI fe^il 

NoTB. Alky parti under a foot are not coanted. 

S. Let a floor be 53 feet 6 inches longi and 47ft, 9i3Sj^* 
fcroad) how manj squares are contained in th«t floor F 

Ans. 25 squares 54 feefw 

Snd. or PAaTmoKiNCr 

S. If a partition between rooms be in renf;ih 82 feet 6 
inches, ana in height 12 feet S inches, how many squares 
are contained therein? Ans. 10 squares lOfee^ 

5d* oii liocviNG. 

It is a rule among worfcmen, that the flat of any house, 
and half the flat thereof, taken within the walls, is equal to 
the measure of the roof of the same house ; but this is when 
the roof is true pitched— for if the roof be more flat or steep 
than the true pitch, it will measure more or less accordingl jt 

4. If a house within the walls be 44 feet 6 inches longv 
and 18 feet S inches broad, how many squares of roofing 
will cover that house? Ans. 12 squares 18 feet. 

KoTE,. There are other worki aboat a Iraildiog, done hj the earpenter, 
which are meaiured by the foot, running menture, that n, by the namber oC 
feet in length only, at eomieet, doort and cases, wxadow-Tramet, guttering, 
lintels, skirtboards, fce. In tli0-«a«HsorlDg of flooring, after yon bnve raea* 
atired the vhole Soar, yon nutttdedoet out of it the well-holes for the stain 
W obimnkti sod ia partitipiua|;g fiv Uie doors, wiqdowa^ &<s» except (h^ 
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agreement) Ibey are to be iocluded. In meatdiring of rooftng, wldMB vn^ 
redaerions are imide for the hdes fer the e)iiinney>9hi>ft9y the vaeiinciel fie 
Latheren lights and skyii^ts, for they are more trooble to the workman^ 
than the atufT which woald cover them is worth. 

. «nd. OP BRICKLAYERS' WORK. 

The principal is walliDg and chimnej-work. 

1st. 09 WALLIKO.. 

Bricklayers commonly measure their work by the rott 
^uare of 16^ feet/so tnat one rod in length, and one in 
breadth, contain £7:^25 square feet; but in some places the 
custom' is to allow 1 8 feet to the rod, that is^ 3^ square feet. 
In some places, the usual way is to -measure by the rod of 
21 feet Jong, and S feet high, that is, .63 square feet, and here 
they never regard the thickness of the wall ; but the usual 
way is to moderate the price according to the thickness. 

Commonly brick walls, that are measured by the rod, are 
to be reduced to a standard thickness of a brick and a half 
thick, (if not agreed on the contrary;) and to reduce a wall 
to standard thickness, this is the 

RuL^. ' Multiply the number of superficial feet^ titat are 
found to be contained in any wall, by tiw number of half- 
bricks that wall is in thickness, and one-third part of that 
product shall be the content thereof in feet, reduced to the 
standard thickness of one brick and a half. 

1. If a wall be TSTeet 6 inches long, and 19 feet S inches 
high, and 51 bricks thick, how many rods of brickwork are 
contained in that wall, when reduced to standard thickness? 

Ans. l8rods3qrs. 12 feet. ■*' 

N07S. In redaaing feet into rods, they nioally reject the fnietional parts 
(,25) and divide by 272 instead of 27^25 sqaare feet, a thing very int^ifi. 
eant 

2. If a wall be 245 feet 9 inches long, 16 feet 6 inches 
kigh, and 2^ bricks thick, I demand how many rods of brick- 
work are contained in that wall, when reduced to standard 
thickness? Ans* 24 rods 3 qrs* 24 leet. 

To find proper divisors. 

Divide 3, (the number of half-bricks in 1 i,) by the number 
of half-bricks in the thickness, which will be a divisor that 
will give the answer In feet: but if you would have a divisor 
to bring the answer in rods at once, mnltiply 273,25 by thft 
divisor found for feet, and the product will be a diVisor 
which will give the answer in rodbs. 
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Let it be required to find a divisor proper to reduce a 
wall of 3 bricks thick, to a standard thickness of 1^ bricks? 

5 equal the number of half-bricks in 1^ bricks thick. 

6 equal the number of half-bricks in the given wall. 

Then 3 -4- 6 as ,5 which is a divisor that will f^ive the answer m feet. Then 
multiply 972,95 by ,5 and the product is 136,135, the divisor, which will give 
the answer in rods, that is, as 136,185 is to the length of the wall, so is the 
height to the content in rods. Or, as ,5 is to the length, so is the height to 
the content in feet. After the same manner you may find divisors fqr any 
other thickness, which yon will find to be as expressed in the following lable« 



The thickness of 
the wall. 


Divisors for the 
answer in feet. 


Divisors for bringing 
the answer in rods. 


1 brick thick 

\i bricks thick 

•9 bricks thick 

9i bricks thick 

3 bricks thick 
Si bricks (hick 

4 bricks thick 


1.5 

!• 

,75 

•5 
,4985 

,375 


408,375 

979,95 

904,1875 

163,35 

136,195 

116,659 

109,0937 



3b Jind how many bricks are netesgary to build a house of 

given dimensions* 

Rule. From the whole circumference of the wall, mea^ 
sured round on the outside, subtract four times the thick- 
ness $ then multiply the remainder by the height, and that 
product by the thickness of the wall gives the solid content 
of the whole wall, which multiplied by the ituimber of brick» 
contained in a solid foot, gives the answer. 

EXAMPLB. 

How many bricks, 8 inches long, 4 inches broad, and 2| 
inches thick, will build a house 44 feet long, 40 feet wide, 
and 20 feet high, the wall to be a foot thick ? 

Ans. r0848 bricks* 

Snd. OF oHiMviaa* 

If you are to measure a chimney standing atone by itself, 
without any party-wall being adjoined, then girt it about 
fbr the length, and the height of the story is the breadth ? 
the thickness must be the same as the jambs are of, providefd 
that the chimney be wrought upright, from the mantel-tree 
to the ceiling, not deducting anything for the vacancy be** 
tween the floor, or hearth ; and the mantel-tree, because of 
the gatherings of the breast and wingS| to make room for 
tbe nearth iu the next story* 
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If the chimney-back be a party-wall, and the wall be 
measure^ by itself, then you must measure the depth of the 
two jambs, and the length of the breast.for a length, and the 
hei8:ht of the story for the breadth, at the same thickness 
yotirjamb^were of* 

When you measure chimney-shafts, (that part of the 
chimney above the^roof,) girt them with a line round about 
the least place of them, for the length, and the height shall 
be your breadth. If they be 4 inch work, you must set down 
their thickness at one brickwork; but if they be wrought 
9 inches thick, (as sometimes they are, when they stand 
high, and alone, above the roof,) you must account your 
thickness a brick and a half, in consideration of widths and 
pargetting, and trouble of scaffolding. It is customary in 
most places to allow double measure for chimnies. 

Supipise you would find how many rods of brickwork are 
in a chimney three stories high, according to double mea- 
surement, which hath a double tunnel towards the top, and 
a liouble shaft. 1 first begin by giving you the dimensions. 

Of the first story. --^The breastwall, and the two angles 
together, are 18 feet 9 inches, and the height of the square 
is VZ feet 6 inches. 

Second story.— The length of the breastwall and two 
angles are 14 feet 6 inches, and the height 9 feet. 

Third story. — The height is 7 feet, and the length of the 
breastwall and two angles are 10 feet 5 inches. 

fif^fl^*.— The compass of the chimney-shafts is 13 feet 9 
inches, ami the height 6 feet 6 inches. 

Fe/fers.— The depth of the middle fetter, that parts the 
funnels, is 1 2 feet, and its wideness 1 foot 3 inches. 

KuLE. Find the content of each story separately, the 
fetter and shafts, and add the five products together; then 
double that sum, and you have, the content in feet, which 
bring to rods by dividing 272,25, or 272, rejecting ,25 into 
the double sum, (as the work is allowed to be I ^ brickwork,) 
and you will have the answer, which is 3 rods 3 qrs. 62 feet* 

KoTK. This it aU the meAfure that ean be alloved, when the ehirnney 
■tands in a gavel or siiiewall* in which ease the hack of the chimney, (here 
not measured,) is accounted p^^rt of the gftvel: hut if the chimnies stand by 
themselves, as ail stacks of chimnies do, in such case it it all •himney*workj 
and therefore ought to be measured doable on all ndes. 

Sd. OP PLASTKHERS' WORK. 

The plasterer's works are principally of two kinds, viz. 
l?irst, works lathed or plastered, which they call ceilings 
second^ works reDdered, which are of two kinds, vi2&. upoa 
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brick walls, or between quarters, in the partition between 
rooms; all which are measured by the jard square, or 
square of 3 feet, which is 9 feet. 

1st. OV CEILING. 

If a ceiling be 59 feet 9 inches lone, and 24 feet 6 inches 
broad, how many yards doth that ceiling contain P 

Ans. 162,65 yards. 

2nd. or rendbrino. 

If the partitions between rooms be 141 feet 6 inches about, 
and 11 feet 3 inches high, how many yards are in those par* 
titions? Ans. 176,87 yards* 

Koi& Paiatbg is measared by the f ard, if not agreed on otherwiie. 

4th. OF JOINERS' WORK. ** 

Joiners measure their work by the yard square $ and in 
taking the height of any room, where there is a cornice about, 
and swelling panels, and mouldings, they with a string be- 
gin at the top, and girt over all the mouldings, which make^ 
the room to measure much higher than it is. For measuring 
about the room, they only take it as it is upon the floor. 

If a room. or wainscoting girt downwards, over the moulds 
ings, be 15 feet 9 inches high, and 126 feet 3 inches in com* 
pass, how many yards doth it contain P 

Ans. 220 yards 8 feet. 

XdTE. I think it anneeesmry to introdaee paioter^i or glazier*! work ia 
Ibis treatise^ ai they are of no use. 

5th. OP MASONS' WORK. 

Masons measure their work sometimes by the foot solid, 
sometimes by the foot superficial, but generally by the rod, 
that is, 16 ft. 6 inc. long, 1 foot high, and I ft. 6 inc. thick. 

SXAMPLSS. 

1. If a wall be 9T feet 5 inches long, 18 feet 3 inches high, 
and 2 feet 3 inches thick, how many solid feet are contained 
in that wall P Ans. 4000 feet 2 inches. 

2. If a wall be 107 feet 9 inches long, and 20 feet 6 inches 
high, how many superficial feet are contained in that wall? 

Ans. 2208,875 feet 

3. If a wall be 40 feet long, 20 feet high, and 2 feet thick, 
how many rods of mason -work are contained in said wall? 

16,6 X 1,6 =24,9 « 24^75 
40 X 20 X 2 » 1600 -h 24,75 « 64,64 rods, answer. 
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JdSMURLffG OF BOARDS £NT) TIMBER. 

lit OF BOARD MEASURE. 

To measure a board is no other than to measure a long 
square. 

1. If a board be t6 inches broad, and 13 feet lon^, how 
naoj feet are contained therein ? . Ans. 17 ft. 4 inc. 

Sod. OF SQUARED TIMBER. 

6j squared timber is here meant such as have equal bases, 
and the sides straight and parallel. The rules for measur* 
ing all such solids are shewn in the measuring of a paral- 
lelopipedon, page 174. 

2. ^1^ piece of timber be 15 inches square, and 18 feet 
long, how many solid feet are contained therein? 

Ans. 28ft. line. 6 p. 
S. If a piece of timber be 2 feet 9 inches deep, 1 foot 7 
inches broad, and 16 feet 9 inches long, how many feet of 
timber are in that piece P Ans. 72 ft. 1 1 inc. " ' 

Multiply the depth, breadth and length together, and tlie 
product will be the content. 

jBfTDr.— >A oaniiDon error is eommitt<!^, Tor want of arC, In mesMirinK 
thete lait 8ortt of lolids. Many fl<!d the depth and breadth together, anS 
take half of that aaro for the itde of a mean aqaare. This error, thoQxK it ia 
bottmall, when thedejyth and breadth are pretty near e<|aa^ yet if the dU^ 
fereoee between the depth and breadth be great, the error it very eontider- 
•ble; for the piece of timber thus roeasnred will be more than the tmth, bf 
a piece whose length is eqnal to the lenj(th of the pieee of timber to be me«» 
BQred, and the square eqoal to half the differenoe of the breadth and depths 

The answer to the above qnestion, in the false way, ia 78^62 feet 

1 will shew both waya in the Kej. 

To find how much in lengath makes a foot of any squared 

timber. 

Rule. The following directions are general for all tim- 
ber, which is of equal thickness from end to end, whether 
it be square, triangular, multangular, or round. 

Always divide 1728, (the solid inches in a foot,) by the 
atea of the base, and the quotient is the length of a foot. 

4. If a piece of tinnber be 18 inches square, how much in 
length will make a foot solid ? Ans. 51 inches. 

5. If a piece of timber be 22 inches deep, and 15 inches 
broad, how much in length will make a foot? 

Ans. 5fiS inches 4 
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^..O)^ I7KKQUAL Si^ARillD TIMB^f. 

iSy unequal squared timber is meant all such as hav^ 
unequal bases, that is, such as is thicker at one end than at 
the other, as most timber trees are when they are hewn, 
and brought to their squares. The usual way to measure 
Buch timber, is to take a square about th^ middle of the 
piece, which is taken for a mean square. This wnj, when 
the piece is pretty near as thick at one end as at the other, 
' * is something near the truth; but when there is a great dis- 
proportion between the ends of th^ piece, the error is con- 
siderable. All such solids being the frustums of pyramids, 
the true way of measuring, them is by the rules laid down 
for frustums of pyramids; I will give the answer both by 
.the true and false way. 

. 6; If a piece of timber be 25 inches square at the greater 
end, and 9 inches square at the lesser end, and £0 feet long, 
Vw many feet of timber are in that tree ? 

Ans. 40,13 feet by the false way. 
, > 43,101 feet oy the true way. 

r. If a piece of timber be 3S inches broad, and 20 inches 
\ deep at tlie greater end, and 10 inches broad and 6 deep at 
the leiser e^, and 18 feet long, how many feet of timber 
are in that piece? 

Ans, Content the true way, 37,33 feet. 
Content the false way, 34,12 feet. 

4th, OP ROUND TIMBER, WHOSE B\SBS ARE EQUAL. 

The usual way to measure round timber trees, is to girt 
them about the middle with a string, and take the fourth 
part of that girth for the aide of a square, by which they 
measure the piece of timber, as if it was square. 

That this method is an error, I shall make appear in the 
following demonstration: If the circumference of a circle 
be 1, the area will be ,07958; then the fourth part of 1 is 
^5 which squared is ,0625. This they take for a mean area, 
instead of ,07958: therefore the true content always bears 
such proportion to the content found by the above customary 
false way, as ,07958 is to ,0625 which is nearly as 23 to 18; 
so that in measuring by the customary false way, there ia*^ 
above the one-fifth part last at what the true content ou^ht 
to be. This error, tnough it has been in practice for a series 
iif years, ought to be emitted, if they follow the correct 
method, as is here laid down* 
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8. If a piece of timber be 96 inches in, circumrerence, oc 
^irth, and 18 feet long, how many feet of timber are oon* 
tained therein? 

Ans. Content the false way, 7^ ^^^^* 
Content the true way, 91,67 feet. 

9. If a pieccf of timber be 86 inches girth, and 20 feet 
long, how many feet are contained therein P 

Ans. Content the false w&y» 64,@ feet. 
Content the true way, 81,74 feet 

5lh. OF ROUND TIMBER* WHOSE B4SES ARE UNEQUAU 

The usual way to measure round timber I have she ww, 
and its error in timber that is all the way of an equal thick- 
ness ; and it must be much more so in timber that is taper* 
ing; and the more tapering it is, the greater is the error. 
Therefore, to measure aU such timber according to art and 
truth, such a piece ought to be considered as a n-ustum of a 
cone, and should be measured by the rule for the frostuoft 
ofa cone. 

10.. If a pie<ee of timber be 9. inches in diameter at tha 
lesser end, and 36 inches kt the greater end, and 24 feel 
long, how many feet of timber are therein ? 

Ans. 74,22 feet. 

11. If a piece of timber be 136 inches in circumference 
at one end, 32 inches in circumference at the other end^ 
and 21 feet long, how many feet of timber are contained in 
that piece? . Ans. 92,34 feet« 

6th. OP THE FIVE REGULAR BODIES. 

These bodies may all be measured by the rule laid down 
for measuring a pyramid, except it be a cube, or hexaedron, 
which is already measured. 

1st. OF A TETRAEDROK* 

A tetraedron is a solid contained under four equal and 
equilateral triangles. 

Required the solidity of a tetraedron, whose side is 12 
inches, and the perpendicular height 9,798 inches. 

Ans. 203,641632 inches. 

2mf. OF Aff OOTASOBOK. 

The octaedroB is a body contained under eight equal and 
equilateral triangles. 
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• HvLB. An ottacdron is composed of two qoadraneiilat' 
pjraniids, joined together by their bases ; thcretbrc, it ^iie 
area of the base be multiplied into a third part of the length 
of both pyramids, the jprodnet will be the solid content- 
Required the solid contenrof an octaedron, whose side is 
12 inched? ^ Ans. »l4,5r9j2 the Widity. 

Sd.' OF A DO^OBOASDROlff. 

A dodecaedron is a solid body, contained under twelve 
pentangular planes^ whose- vortexes all meet in the centre. 

■ lluLs. ; Find the ■ content of one of the ny ramids, and[ 
muitiplj; that bjr i2, (the number of pyramids in the dode- 
taedron,) a^ that produet will be the solidity of the dode- 
caedron. ,:^ ' ; • ' 

l(et exich side of a dodecfusdron be 12 inches ; required 
theMioIidity thereol ? ' Ans. 13241,85392 inches, 

4th. OF AN IQOSABDROX^ 

The Itolaedroh is a aolid body 9 contained under twenty 
equjik and :e4ai1aterfil triauglesi^ The icosaedron is com« 
pused of twenty triangular pyramids^ with their vertexes 
all joinetRn rtie centre. ' ' ' 

; >Hi;i^B. > Find the solid content of one pyramid,' multiply 
^t by twenty^ and the product is the solid content of the 
icosaedron*. 

'*'Let each side of an icbsaedron be 12 inches ; required the 
solidity -thereof t^ Ans. 3769,945840 inches. 

Kots. The cube, or hexaedrcNiy n alrewly metsared. 

By the following table, the contents, either superficial or 
quliasot any ot tliese. bodies may vety readily be tound; 
for all iil^e sMperficial figures are, in proportion one to an>> 
qth^r, as are. th^ squares of their like sides: therefore it will 
be, as the sqttare of 1) (whiph is 1,) is to the superficialcon- 
tent in the table^so is the square ot the side of the hke body 
to the superficial content of that body. Therefore, ij^he 
number in the table be multiplied by the square of Sue &dt 
given, the product is the superficial content required. 

Again, all' lik« solids are in suoh j>roportion ^to eac|^ others 
as are the cubes of their like ^ides : therefore it will be, as !» 
(tnrhicb Is die cube of 1 ^) is to the solid content in the taUe^ 
so is the fiube of the side given to the solid content required. 
Therefore^ if the number in the table be multiplied by the 
^ube of the given side, the product will be the solid content 
4^ the same t»ody. ( 
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I will give two; examples; according tb the tabular niimb^; 

. . 1. Let the 8;de ofa ()odecaeUrop be.)2.incbei|i (^Si }>efQr$|^ 
^hat is the content, solid and superficial ? 

Ans. ^3241,861^632 the stolid pontent. 
• ■ :29r2,98497iS the superffciai content , 

2. Let the side of an octaedron be £0 inches; what is the 
con tent, solid apd superficial ? ' '^ - -' 

t , Ans* SffMS^OOOOttheiSolidcoiitliitt T 

> .lS85,64]0dOO tbe^superHdalcoteteDt: 

, . .■.»?. > , , ' 

7ih. HOW TO MBASURE ANY IHHEIGU'LAR S4^ia 

. If jou. har« anj* [Hece of wood; or stone that is craggy. or 
uneven,, and j^out deside ^' find the solidity of it, put th^ 
body into any regular vessel, as a tub, a cistern, orthe Uke^ 
and pour in as much water as will jusjb cover it;, tiien take 
out the solid, and measure bow much the fail of the water. ^ 
is> and so fiud the solidity of that part of the vessel. ' 



EXA1^?LB< 



a 



Suppose a piece of wood or storie to be measured; and 
supposes tub< '3d ipch^s in diameter, into which is setthe^ 
stone or wood, ind covered witli water, i When lihe solid' 
is taken out, the fall ^' the ivater is 14 inche^s: ' I- deman^^ 
the solidity of that body? Aos. 6,51 tee& ^ 



TRACTIGAL quESTio^ra. 

• - ' • • > ■ '. 

4 - • ■ • ; 

' L If a pavement be 47 ieek.*^ inches long, and 18leet€) 
inched br^d^ I demand how many, yards are contained 
therein ? Ans. 98 yards 1 foot : 

2. There is a room whose length is d 1,5 feet, and the 
lireadth 17,5 feet, which is to be paved with sti»ie% each 



ARITHMETIC, 1891 

J foot 6 incbefl square. I demand how manj such stonea 

^i\[ pave it? Ans. 167 stones. 

3. There is a room 109,r5 feet about, and d^^S feet high, 
fi hich is all, (except two windows, each 6i'eet 6 inches high, 
mnd 5 feet 9 inches broad,) to be hting with tapestrj an eil 
broad. 1 want to know how many yards will hang said 
room? Ans. 83,59 yards. 

4. If the axis of a globe be 9,796 inc. 1 <iemand the con- 
tents, £oltd and superficial ? 

Ans. 6,3 feet solid, and 16,49 feet superficial. 
.5. There is the frustum of a globe, the diameter of whose 
base is 24 inches, and the altitude thereof is 19 inches^ 1 
demand the contents, solid and superficial? 

Ans« 2785,5520 inches solidity. 
1218,9408 inches superhcial. 

6. If a tree girth 18 feet 6 inches, and 24 feet long, how 
many tons of timber are contained in that tree? 

Ans. 12 tons 33 feet 4^ inches. 

7. There is a cellar to be dug by the floor, whose length 
^8 33 feet 7 inches, and the breadth 18 feet 9 inches: i ae- 
taiaad how many floors of earth are in that cellar? 

Ans. ] 1 floors 56 feet. 

Note. 18 feet sqaare, and I foot deep, is a floor of earth. 

8. The^e is a roof .to be covered with shingles, whose 
depth on both sides is 35 feet 6 inches, and the length 48 
feet 9 inches. How many squares of shingling are contained 
therein? ^ ^ Ans. 1 7 squares 30 feet 

9. There is a cone, whose diameter at the base is 42 inc. 
and the perpendicular height 94 inches, and it is required 
to cut ofl:' two solid feet from the top-end thereof, 1 demand 
what length upon the perpendicular must it be cut off? 

Ans. 40,43 inches. 

10. If a square piece of timber be 12 feet long, and if the 
aide of the square of the greater base be 21 incheS| and the 
side of the square of the lesser base 3 inches, how far must 
1 measure from the greater end, to cut off three solid feet? 

Ans. 22,46 inches. 

11. Three men bought a grindstone, of 40 inches diame* 
ter, which cost 20 dollars, of which sum the first man paid 
9 dollars, the second 6, and the third 5. I demand now 
much of the stone each man must grind down^ proportion- 
ally to their money? 

Ana* 5,17 inches, breadth of ring for the first. 
4,83 inches, breadth of ring for the second* 
10,00 inches^ breadth of ring for the third* 
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IS, How many feet of square-edged boards, U inches 
thick, including the saw-calt, can be sawn out of a log i^ 
feet long, and ^ inches diameter? Ans. 384 feet* 

Rule. As the thickness of the board, including the saw- 
calf, is to the solid content^ so is 12 inches to the answer* 

13. If the diameter of a round tree, (equally thick from 
end to end,) be ££ inches, and its length £0 feet, 1 demand 
how many solid feet it will contain, when hewn square? 

Ans. 83,64- feet* 

Bulk. Multiply twice the square of its semidiameter in 
inches, by the length in feet, and divide that product by 144^ 
and the quotient will be the answer* 

14* A gard'ner had an upright cone, 
Of which to cut a rolling-stone, 
' The largest it would make : 

The 4nason said there was a rule 
For such work, but heM a thick skull. 
Help him for pity's sake. 

Ans. it roust be cut at \ of its height* 

15* Ther^ is a corn-crib, whose depth is. seven-tenths of 
the width, and the length six timea the depth, and the solid 
capacity is 367 i feeL I demand uie depth, breadth, and 
length, and how many bushels of corn it will contain? 
Ans* 3 ft. 6 inc. the depth, 5 ft breadth, 21 ft. length. 
It will contain 295+ bushels* 

16* Suppose, sir, a bushel is exactly round, 

Whose depth being measured 8 inches I found. 

If the breadth 18i inches you discover, 

That bushel is legal all America over. 

But a workman would make one of another frame ; 

Inches 7i must be the depth of the same. 

Now, sir, of what length must the diameter be. 

That it may with the former in measure agree ? 

Ans. 19,107 inches diameter* 

17. In the midst of a meadow, well cover'd with grass, . 
I took just an acre to tether my ass : 
How long must the cord be, that, feeding all round, 
He may'nt graze more or less than his acre of ground ? 

Ays. 117j feet long. 

18. A farmer has a corn-crib l6i feet square, but he has 
a mind to pull it down, and build .a new one large enough 
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to hold three times as much as the old one. i demand how 
aiiich square the new one must be ? 

Ans. 28 feet, and near 7 inches. 

19. There is a stone 20 inches long, 15 inches broad, and 

8 inches thick, which weighs 21 7 lbs. I demand the length, 
breadth, and thickness of another of the same kind and 
shape, which weighs 1 000 lbs. t^ 

Ans. Lengtb 33,28 inches, breadth S4,96 inches, an* 
thickness tS^SlS inches. 

20. If an iron bullet, whose diameter is 4 inches, weighs 

9 lbs. what will the weight be of another bullet, of the same 

metal, whose diameter is 9 inches ? 

Ans. 102lbs.8oz. 4drs. 

21. There is a square pyramid of marble, each side of its 
base is 5 inches, and the height thereof 15 inches, and its 
weight is 12 lbs. 4 oz. I demand the weight of another likd 
square pyramid, each side of whose base is SO inches ? 

Ans. 2646 lbs. 

22. There is a globe of marble, whose diameter is 6 inc. 
and its weight 1 1 lbs. What will be the diameter of an* 
other globe, of the same marble, that weighs 500 lbs. ? 

Ans. 21,4 inches diameter..' 

23. There is a frustum of a pyramid, whose bases are 
regular octagons : each side of the greater base is 21 inches, 
each side of the lesser base 9 inches, and its length 15 feet. 
1 demand how many solid feet are contained therein ? 

Ans. 1 19,2 solid feet. 

24. There is a frustum of a cone, and the diameter of the 
greater base is 36 inches, the diameter of the lesser base 
20 inches, and the length or height 215 inches. I demand 
the length and solid content of the whole cone, and also the 
solid content of the men frustum ? 

Ans. Coptent of the whole, 94,98 feet. 
Content of the top-piece, 16,28 

Content of the frustum, 78,70 

25. If the top-part of a cone contains 26171 solid inches, 
and 200 inches in length, and the lower frustum thereof 
159610 solid inches, I demand the length of the whole cone, 
and the diameter of each base P 

Ans. Length of the whole cone^ 384,3 inches. 
Diameter €^h« gi*eater base, 42,94 
Diameter of the lesser base, 22,35 

26. There is a frustum of a cone, whose solid content W 
fiOfeet^and its length 12 feet, and the greater diameter 
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bears such proportion to the lesser, as 5 to S. I detnand 
atke diameters ? 

Ads. The greater diameter is 24,24147 iaches, and 
the lesser 9,69659 inches. 

Sr. There is a wall which contains 18225 cubic feet, arid 
"the height is five times the breadth, and the tength eiglit 
times the height. 1 demand the length, height and breadth? 
Ans. Length 180, heigh t*22i, and breadth 4^ feet. 

€8. There was a pole, whose- top-end was broken off by 
a blast of wind, ana in falling struck the ground at 15 feet 
distance from the lower end of the pole : the brokeir pieee 
was 59 feet long. I demand the length of the pole? 

Ans. 75 feet. 

By Eue1id» book first, 47th proposition, tha sqnara of the hypotheaase of 
any right-angted triangle, is eqpial to the sam of the square* of the bale aad 
perpenUicuIar. 

29. A Maj-pole there was, whose height T would knowd 
The sun shining clear, straight to work I did go« 
-The length of the shadow upon level ground. 
Just sixtj-five feet, when measured, 1 found. 
A staff I had there, just five feet in length, 
The length of its shadow was foqr feet dne-tenth» 
Ho'w Kim was the May-pole I sliadly woukl khoMf^ 
And it IS the thing you are desired to shew? 

Ans. 79,26+ feet. 

30. What will be the diameter of a globe, when the so- 
lidity and superficial content thereof are equal? Ans. 6. 

51. What will be the axis of a globe, when {he solidity is 
in proportion to the superficies, as 18 to 8? Ans. 2§. 

Non. Not. 30 and SI are taken from Algebra. 

52. Suppose a pole on level ground to be T5 feet above 
the surface, at what height from the ground must I cut it, 
that the top-end may fall 55 feet from the lower end of the 
pole, the end where it was cut off resting on the stump or 
upright part? Ans. iri feet high. 

53. There are three Grenado shells of such capacity, that 
the second shell will just lie in the concavity of the first, 
and the third in the concavity of the second. The solidity 
of the metal of the first shell is equal to its concavity, and 
the solidity of the metal of the second to the concavity, is 
as 7 to 5, and the solidity of the third or least shell's metal 
to its concavity, is as 9 to 4. Now supposing the diameter 
of the first or greatest shell to be 16 inches. And allowing 
every solid inch of iron to weigh 4oz. what is the diameter 
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or the twd lesser shells, and the tbicknegs and solidity of 
the metal of every shell, and the weis;ht of every shell P 

Aqs. Weight of the greatest, 268,08 lbs. of the second, 
156,38 lbs. and of the least, 77,33 lbs. 
Diameter of the second shell, 12,699 inches, and 

of the least shell, 9,485 inches. 
The thickness of the metal of the greatest shell, 
1,65 inches, of the second shell, 1,607 inches^ 
and of the third shell, 1,541 inches. 

34. I have a joist 7, 5 inches wide, and 2,25 inches thick, 
but 1 want one twice as large, that will be 3,75 inc. thick* 
I demand the breadth of such an one?- Ans. 9 inc. 

35. I have a square stick of timber 18 inches bv 14, but 
one of a third part of the timber in it, provided it be 8 inc* 
deep, will serve: how wide will it be? Ans. 10,5 inc. 

36. I have a plank 16 feet 5 inches long, and I want just 
a square yard slit off: at what distance from the edge must 
the line lie drawa ? Ans* 6|^ inches. 

37. I have a square garden, whose area is 2500 yards : 
what is each side of the square, and the breadth of a walk 
along one side, one end of which may just take up one-half 
of the square f 

Ans. One side of the square is 50 yardsi 
Breadth of the walk is 14,65 yards. 

38. What difference is there between one floor 20 feet 
square, and two others, each 10 feet square P 

Ans. 200 feet difference. 
39* Whaf is the difference between a solid half foot, and 
half a foot solid P 

Ans. 648 inches: or the half a foot solid is only the 
quarter of a solid half foot. 

40. A fellow said that when he counted his basket of 
peaches, 2 by 2, 3 by 3^. 4 by 4, 5 by 5, 6 by 6, there was 
one left; but when he counted them 7' by 7, they came out 
even« How many peache»had heP Ans. 103. 

41. A hare starts, 12 rods before a greyhound, and is not 
perceived by him^ till she is up 45 seconds: she scuds away 
at the rate of 10 miles an hour, and the dog in view makes 
after her, at the rate- of 16 miles an hour. How long will 
the course hold, and' what space will be run over, from the 
spot where the dos; started ? 

Ans* 1 min. 37) sec. and the space ran by the dog 
was S furlongs 18f rods. 

42. Suppose f send a man frojn here. ( Washinj^ton, O. C.) 
at 6 o'clock in the morning, to Pittsbargh, distant iOOmitea^ 
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i ivho is to ivSLvA ftt the rate of 4 miles an hour^ without in- 

terrnission. At 3 o'clock in the afternoon of the same daj, 

^ a messenger leaves Pittsburgh for this town^ who is to travel 

at the rate of 7 miles an hour. Whereabouts on the road 

^ will they meet ? 

Aos. The messenger from Washington will meet the 
messenger from Pittsburgh, 59-^ miles from 
Washington ^ and the messenger from Pitts- 
burgh will meet the messenger from Washing- 
ton, 40^^-j. miles from Pittsburgh. 

43. A and B are on opposite sides of a circular field, SOO 
; rods about : they begin to go round it at the same time, and 

the same way. A goes 22 rods in two minutes, B 54 rods 
in three minutes, flow many times will they go round the 
field, before B overtakes A ? ' Ans. 17 times round* 

44. A water tub holds 100 gallons; the pipe which con- 
; veys the water to it, admits 7 gallons in 5 minutes, and the 

tap discharges 20 gallons in 17 minutes. Now supposing 
both of these to be left open intentionally, and the water 
to be turned on at 4 o'clock in the morning, a servant, at 
6 o'clock, observes the water running, and puts in the tap. 
In what time after this accident will the tub be full P 

Ans. 5 1|^^ min. past 6 o'clock. 

45. A ffay young fellow soon got the better of f- of his 
fortune: he then gave 6000 dollars for a commission in the 
army, and continued his extravagancies till he had but 1800 
dollars left, which he found to be .but | of his money, after 
he had purchased his commission. What wat his fortune 
at first ?^ Ans. 15120 dollars. 

46. Suppose a bar of steel to weigh 12 lbs. in one scale, 
and in another 10 lbs. what is the true weight of the steel? 

Ans. 10,954 lbs. 

47. A merchant was possessed of | of a ship, and sold f 
of his interest for 1500 dollars. I demand the full amount 
of the ship, at that rate ? Ans. 6000 dollars. 

48. In an orchard of fruit-trees, ^ of them bears pears, 
j apples, ^ plums, and 50 of them peaches, and 30 of them 
cherries. How many trees are in the orchard of all sorts ^ 

Ans. 960 trees. 

49. A, B and C, have among tl>em 200 dollars. A's and 
B's is to B's and C's as 5 to 7 ; and C's, less B's, is ta C's 
and B's as 1 to 7. How many dollars had each of them ? 

Ans. A had g44^, B S66|, and C g88f . 

50. In a series of proportional numbers, the first is 4, the 
third is 12, and the product of tlie second and third is 1 12,8. 
1 demand the difierence of the second and fourth? 

k Ana. 18,8 difierence^ 
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51. There is an island 40 miles in circumfereaKre, and 
three men start together to travel round it: A goea 7 miles 
a dajy B 8, and G 9. When will thej all come together? 

Ans. In 40 days; and A will travel 280 miles, B 3£0 
miles, and C 360 miles. 

52. What number is that, from which, if jou take 4? the 
remainder will*be ^? Ans. ||. 

53. A gentleman making his addresses in a lady's family, 
who had five daughters, she told him that their father had 
made his will, which imported, tliat the first four of the girls' 
fortune together was 20000 dollars, the last four was 26400 
dollars, and the three last, with the first, was 24000 dollars; 
and the three first, with the last, made 22400 dollars, and 
the two first, with the two last, was 25600 dollars, which, if 
he could unravel, and make appear what each is to have, ag 
he had a partiality for Charlotte, the second daughter, he 
should be welcome to her. What was her fortune, and 
that of each separately ? 

Ans. First daughter's fortune was S3200, Charlotte's 
was g5600, third daughter's, £4000, fourth 
daughter's, g7200, fiftli daughter's, 29600. 

54. Being 16 miles 4 furlongs from Baltimore, I saw with 
my telescope, in the dusk of the evening, the lamp of the 
lig;hthouse in the horizon, at which time my eye was six feet 
above trie aurface of the water. W*hat is the height of the 
lighthouse above the water? Ans. 43 yards nearly. 




mui 

be alike, i demand each man's share of the money? 

Ans. A's share S108, B's g72, and C's g54. 

56. A gambler loses, in four turns of dice, 320 dollars, 
and tripled each turn the sum he put in. I demand how 
much he played for the first and last time ? 

Ans. Sd the first time, and 2216 the last time. 

57. If a bear can eat a goose in 10 minutes, a wolf in 20 
minutes, and a fox in 40 minutes, how long would they aM 
be in eating it, if let at it together ? Ans. 5 min. 424. sec. 

58. Divide 20 dollars between four persons, giving one . 
the third, another the fourth, another the fifth, and the tburth . 
roan 'one-sixth. What is each man'» share ? ] 

Ans« The first got T-^i the second 5}f , the third 4jf , 

and the fourth 3f^ dollars. | 

59. When half the number of an assembly, and 20, were ' 
met, there were a third and 10 absent. How many did the* j 
i^ranch of the legislature consist of ? Ads. 180 members. J 
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60. If three unequal Tents will severally empty a vessel 
of ISO gallons in one hour, two hours, anci three hoars, iD 
bow long would they .empty it, if all running at onceP 

Ans. 32tnin. 43y\8ec* 

61. What we^ht of lead will cover a house, the area of 
whose roof is 6000 feet, and the thickness of the lead -{^ 
part of a foot? Ans. 15 tons 1 5 cwt. 3 qrs* 26 lbs. 10 oz« 

62. Suppose the length of a sluice to be SO feet, and the 
depth of water 4 ft 6 inc. I demand the pressure against the 
aide of the sluice? (See page 207.) 

Ans. 7 tons 10 cwt 2 qrs. 1 9 lbs. 

63. Suppose a vessel 3 feet wide, 5 feet lon^, and 4 feet 
deep, I demand the pressure on the bottom of that vessel, it- 
being filled with water to the brim ? (See page 207.) ' 

Alls. 1 ton 13 cwt. 1 qr. 26 lbs. 

64. If a stream of clear water moves at the rate of 100 
yards per minute, and meets with a filled obstacle, 20 feet 
wide, and 3 feet high, I demand the momentary pressure of 
the stream? (See page 207.) ^ Ans. 73 1 2i lbs. 

NoTB. Water Ioim two>thirds of iti power, ilk prodaeiiit effects, beinc 
• yielding taUtaDee. 

65. Let the squares of two numbers be 3161, (that is,, 
tiieir sum,) and their half sum, I560|. I demand those- 
numbers? Ans. Greater 44, lesser 35. 

fi6. Suppose the velocity of a cannon-ball to be 600 feet 
per second, l demand from what height must a body fall, tO' 
acquire the same velocity ? Ans. 5625 feet 

67. If the diameter &f a round stick of timber be 24 inc. 
from end to end, and its length 20 feet, f want to know how 
many solid feet it will contain, after it is hewn square, and' 
what will be the contents of the slabs, which reduced it to- 
a square? Aus. 40 feet the contents, when squared* 

22,8 feet the contents of the slabs. 

68. If a round stick of timber, 9 inches in diameter, con^ 
tains 5 solid feet, I demand the diameter of one such stick,. 
of the same length, which will contain ten times as much? 

Ans. 28,46 inches* 

69. Suppose I am getting a chaise made, and direct that^ 
the length of the shafts, between the axle-tree and backhand^ 
be 8 feet, and a dispute arises, whereabouts on the shafts 
the centre of the body should be fixed. The chaise-maker 
advised to place it 30 inches before the axle-tree, but others 
supposed 20 inches would be a sufficient encumbrance (br 
the horse. Now supposing two passengers to weigh 336 lbs. 
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aftd the body of the chaise S4lbs. raorey T demand what will 
the horse bear tn both cases more than his harness? 

Ansa-Bj the chaise-maker'» directions, 131 Jibs* 
By .the by-standers' directions, 87i lbs. 

70. A, B and C, can do a piece of building in 15 days: 
A can finish or do it in SO days, and B in 40 days. 1 de- 
. maud in what time can O finish it alone? Ans. 120 days. 

71* A and B can finish a piece of work in £0 days, and 
with C they can do it in 12. In what time can C do it by 
himself? Ans. SO days. 

72. If tea is sold at 1 doL £Octs. which cost 1 dol. 25ct}* 
a pound, what is the loss per cent? Ans. 4 per cent. 

73. If by selling a yafrd of cloth for 2 dollars 30 cents, E 
gairf 15 per cent, what would 1 gain per cent, by selling th« 
<same cloth at 2 dollars 40 cents per yard ? 

Ans. 20 per cent. 

74. There are two numbers, whose product is I6l0; the 
greater is 46. What is the sum of their squares, and what 
2ie cube of their dift'erence ? 

Ans. 3341 the sum of their squares. 
1331 the cube of their ditFerence. 

75. Tliere is a mast or pole, \ of whose length stands in 
the ground, 1£ feet of it in the water, and i of its length in 
the air, or over water, 1 demand the whole length ? 

Ans. 2i6 feet. 
7^. Tliere are two pieces of linen, one of which is 9 yards 
shorter than the other, and cost 12 dollars 24 cents: the 
other piece at the same price cost 14 dollars 40 centii. I 
demand how many yards are in both pieces, and the price 
9f one yard ? Ans. 11 1 yds* in both pieces. 

24 cents per yard. 

77. In 81034 kilderkins of wine, each 18 gallons, how 
many gross of bottles^ each | of a quart ? 

Ans. 45581 gross 7i dozen. 

78. Col. Beatty, of Cambridge, Ohio, being desirous to 
know how much money the toll of Cambridge bridge would 
amount to in a certain time, gave orders to David Baltan- 
tine, to receive of every wagon 25 cents, of every horseman 
12^ cents, and of every footman 6i cents. Now, at the end 
of the year, Ballantine brings his account to Col. Beatty, 
amounting to 1325 dollars, and tells him, that as often as 5 
passed with wagons, 9 passed on horseback, and as often as 
6 passed on horseback, 10 passed on foot. I demand how 
many passed with wagons, how many on horseback, and on 
foot? Ans, 2000 wagons, 3600 horsemen, 6000 footmen. 
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79. Five merchants, A, B, C, D and E, have gained SOOO 
dollars, which they divide in such a way, that ^ the share of 
A is eqiial severally to i of B's, | of C^s, ^ of D's, and | of 
E's. What was each merchant's share ? 

Ans. A's gl60, B's 320, C's 400, D's 480, R's 640, 

80. Twenty admirals, 30 post captains, 24 sailinjar- masters, 
and 24 lieutenants, spent 256 dollars at a ball, which siiin 
was divided in such a manner, thai 4 admirals paid as 
much as 5 post-captains, and 10 post-captains as much as 
16 sailing-masters, and 8 sailing-masters as much as 12 
lieutenants. I want to know the sum of money paid by the 
admirals, post^captains, sailing-masters, and lieutenants? 

Ans. The 20 admirals paid 980, the 30 post-captainft 
£96, the '24 sailing-masters 248, and thfi 24 
lieutenants S32. 

81* A, B and C, will make 20 rods of the turnpike road 

in 12 days; B, C and I), in 14 days; C, D and A, in 15 

days ; and D, A and B, in 18 days. In what time will it be 

done by all of them working tog;eth€r, and by each singly ? 

Ans. By A in 47,848 days, by B in 38,96« days, by C 

in 27, 194 days, by D in 11 Mf6days, and by 

A, B, C and D, in 10,8309505 days. 

82. Suppose A and B to have between them a certain 
number of dollars, to be so divided, that the sum of their 
squares may be 208, and the difference of their squares 80. 
Now supposing A' to have the greater quantity, how many 
had he more than B? 

* Ans. A had 4 more than B; A's number 12, B's 8. 

89. B jsind C had 50 dollars between them, which was to 
be so divided, that the sum of their squares should be 1300 
dollars. How many had each, supposing B to have the 
greater quantity? Ans. B had 30, and C 20 dollars. 

84. Divide 316 dollars 96^ cents between 4 men, 6 wo« 
men, and 9 boys, giving each man as much as two women, 
and each woman as much as two boys^ What is each of 
their shares P 

Ans. Each man got 34 dollars 26| cents, each woman 
17 dolls. 134 cts. and each boy 8 dolls. 56| cts. 

85. What two numtatrs being added will make ^66|, and 
when one is multiplied by 3, and the other by 5, their pro* 
ducts will be equal ? * Ans. 166| and 100. 

86. A man married a wife, and when the wedding day 
came, he was just double her a»e. After they had lived 
t<^ether dOyearsi bis age was in proportion to ber% aa 
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l^to If; and 30 years after, his age was to her% as S to 1^ t 
then thej both died. I demand their diflerent ages? 

Aus. His age 40 } earb, and her's SO, when married. 
"When they had lived together 30 years, his age was 70 yrs. and her^s 50^ 
naking his age to her's, as the proportion ot :i! to il : >*nd 30 years after that* 
h%^ was iOO years, and her's 80, oiaktug a proportion of his to her's, at 
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8?. The hour and minute hands of a watch or clock, are 
together precisely at li2 o'clock: when are they next to- 
gether ? 

Ans. A^ 5 min. £7^\ sec. past 1 o^clock, at VO minutes 
54r^Y ^®^* P^^^ ^ o'clock, at 16 min. 2i^\ sec* 
past 3 O' clock, &c. 

88* A number of dollars are to be divided between two ' 
inen> A and B, in such a manner, that A jnay have oOmore 
than B, and that the sum of the squares ot their respective 
shares may be 1£500 dolls. 1 demand each man's number? 

Ans. A hacl glOii, and B oO. 

89. Tom and Jack, playing at cards, bavins at first 14 
dollars apiece, but after playing several games. Jack, having 
lost some of his, would play no longer j and it was found 
that the ditterence of the squares of the numbecs that each 
then had, was 336. Fray how much did Jack lose ? 

Ans. 6 dollars* 

90. Said William to James, my father gave me 1:2 cents 
more than he gave my brother John, and the difference of 
the squapes ot our separate parcels is 288* Now tell how 
many he gave us each P 

Ans. William 18 cents, and John 6 cents. 

91. On how much ground do 2016 soldiers stand, by plac* 
iqg 66 in rank, and 36 in file, and to stand 4 leet distance 
in rank, and the same in file P Ans. 30800 square feet« 

92. 1 want to plant an orchard of 600 apple-trees, so that 
the length shall be to the breadth, as 3 to 2; and the dis- 
tance -oi each tree, one from another, may be 7 yards. How 
many trees must be in length, how many in breadth, and 
how many square yards of ground do they stand onp 

Ans. 30 in length, and 20 in breadth, and standing on 
S6999 square yards. - 

93. If a pipe, 6 inches bore, will discbarge a certain quan- 
tity of water in 4 hours, in what time will 3 pipes, each 4 
inches, discharge double as much water P Ans* 6 hours. 

* 94. Suppose a ladder 60 feet long be so placed, as to reach 
a window 37 feet I'roro the ground, on one side of the street, 
And by moving or turning the ladder, (not at the foot,) over^ 
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Vf'xW reach a window S8 feet hish^ on the other side of thie 
street. What is the breadth of the street? 

Ans. 102,64 feet. 

95. Suppose a boat should set out from Wheeling, to go 
down the river 20 miles, and another boat start lo miles 
below Wheeling, to come up the river to Wheeling, at the 
same moment of time ; and suppose the current forwards 
one, and retards the other a mile and a half an hour. The 
bouts are equallj laden, and the rowers equall^r good, and 
in the common way of rowing in calm water, each would 
proceed at the rate of four miles an hour. How far froHH 
Wheeling will the two boats meet? 

Ans. The boat from Wheeling will meet thetoat going 
to Wheeling ISj miles below Wheeling, and 
the boat going to Wheeling will then be 6^ 
miles from where sh^ started. 

96. I want to know how long a blacksmith would make a 
rod, or bar of iron, fourth of an inch square, out of a solid 
foot of iron, allowing no waste for the fire ? 

Ans. 576 feet long. 

97. A country spark paid his addresses to a young lady 
versed in numbers, and asked her age, to which she replied, 
that if her age was multiplied by 3, and 4 of that product 
tripled, the square root of^ | of ihat product will be 4. NoW 
kind sir how old am I? ^ Ans. 14 years. 

98. What are those two numbers, whose sum is 48, and 
their difference 14i Ans. 31 and 17. 

99. Suppose a tavern signpost to be 40 feet above the 
surface ot the ground, and it was observed to incline to fall^ 
occasioned by the wind blowing hard, one foot from the top- 
end in £4 hours, and the next £4 iiours one foot moie, and 
so on, every f24 hours one foot, until such time as it lay flat 
on the level ground. How long was the signpost in falling, 
at that rate? Ans. 62 days SO hours 34f minutes. 

100. W illiam Rabe, merchant of this town, (Washington, 
Guernsey county, Ohio,) has engaged three horses, belong- 
ing to different men. A, B and C, to haul a load of tobacco 
to Wheeling, fur ten dollars. A and B are supposed to 
haul X of the load, and A and C -Z^. B and € can haul f 
of the load. They are tp be paid according to their work. 
How much is each to get of the ten dollars? 

Ans. A is to get 4 dolls. Slf^^fcts. B 3 dolls. 94^^ 
cents, and C 1 dollar 84^1$^ cents. 

101. The same merchant, William Kabe, bought three 
horses from different men for 200 dollars; one of them from 
Jacob £ndley, one from Samuel Laurence^ and one from 
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William Skinner. They were to be paid for according tcr 
their several abifities in hauling, and in order to determine 
their prices, they were proved in the following manners 
Jacob Endley's horse hauled a certain load of salt, from 
Cambridge to Washington, in ten hours. Jacob Endley's 
liorse, and Samuel Laurence's horse, will haul the sam^ 
quantity of salt from the same place in six hours. Jacob 
End ley's horse, and William Skinner's horse, will do the 
same work in four hours. Now I demand who owned the 
best horse, and the several prices paid to each owner? 
Ans. Wm. Skinner received 94 dolls. 73 cts. 6|| nu 

Jacob Endley received 63 dolls. 15 cts. 7{^|^m. 

Samuel Laurence rec'd. 42 dolls. 10 cts. 5-/^m. 

102. Suppose a body to weigh 400 lbs. at 2000 miles diB- 
iance above the surface of the earth, what would the same 
body weigh on or at the surface, estimating the earth's semi- 
diameter at 4000 miles? Ans. 900 lbs. 

103. If a body on the surface of the earth weighs 180 lbs. 
how high must it be raised in the air, to weigh only 20 Ibs.^ 

Ans. 8000 miles high. 

104. How high will a rifle-ball, that runs 120 to a pound) 
go in the Atr, to lose half its weight ? 

Ans. 1656,85 miles high. 

105. A can finish a certain length of the national turnpike 
road in 13 days; A a,nd B tog^her in 8 days. In what 
time can B do it alone P Ans. 20| days. 

106. A tract of land is to be laid out in form of an equal 
square, and to be enclosed by a fence of post and rails, of 
£ve high, so that each rod of fence shall contain ten rails» 
How large must the square be, to contain just as many acres 
of land as there are rails in the fence that encloses it^ so 
that every rail shall fence an acre? 

Ans. 256000 Tails, which encloses 256600 acres of Jand^ 
and the ground or tract will be 20 miles square* 

107. If 6 lbs. of pepper be worth 13 lbs. of, ginger, and 
]91bs. of;ginger be worth 4 lbs. 12 oz. of cloves, and 10 lbs. 
of cloves be worth 63 lbs. of sugar, at 5 cents a pound, what 
is the value of 100 lbs. of pepper? 

Ans. 17 dollars 6} cents. 

108. If when wine is 70 dollars per hogshead, a company 
of 45 persons will spend 80 dolls, therein, in a certain time, 
what is the wine a pipe., when 13 persons more will spend 
252 dollars in twice the time, drinking with equal modera- 
tion ? Ans. 171 dollars 7 cents nearly* 
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109. William Rabe despatches his clerk from Washington 
to Philadelphia, distant 400 iniies, with orders to purch^e 

Sods, his route fixed at £2 miles a day. Four da^ alter, 
sent a messenger after him with fresh orders, and is to 
travel a:t the rate of 3£ miles a daj. How many miles this 
jide of Philadelphia will the messenger overtake the clerk ? 

Ans* 118| miles. 

110. A merchant sold clbth at 2 dollars £0 cents a yard, 
by which he cleared | of his ikion^y ; but growing scarce, he 
raised the same cloth to £ dollars TO cents per yard. 1 de- 
mand his profit per cent, ^at the latter price r 

Ans. 96 dollars 36^ cents per cent. 

111 . A man dying left his wife with child, and by his will 
ordered, that if she had a son, | of the estate should belong 
to him, and the remainder to his mother: and if she had a 
daughter, the mother was to have |> and the daughter -1. 
But it happened she was delivered of both a son and daugh- 
ter, by which she lost in equity 8000 dollars more than if it 
had been only a girl. I demand how much would have been 
ber dowry, if she had only a son? Ans. 7000 dolls. 

112. A, fi and C^ put in a common stock 15440 dollars, to 
trade in company. A's was in 3 months, B's 5 months, and 
C's 7 months, and thev gained 936 dollars, which was to be 
so divided, that i of A's gain was equal to \ of fi's, and \ of 
B's to i of C's« I demand how much eaoh put in stock, and 
«ach man's gain ? 

Ans. A put in £5600, B 5040, and C 4600. A gained 
S£08, B gained 31£, and C gained 416. 

113. A man married a wife, and on his wedding day, his 
Age was to l^is wife's age, as 3 to I; and when they had lived 
togeth^ 1 5 years, his age then was to his wife's age, as % 
to 1. 1 demand both their ages when married? 

Ans. He was 45, and his wife 15. 

114. A father divided a sum of money between his three 
sons. A, B and C ; he gave A 7 dollars as often as B 4 ; to 
C he gave £ as often as B 5 $ and t^e dividend of C came to 
£000 dollars. What was each son's share, (that is^ A's and 
JJ's,) and the whole legacy? 

Ans. A's share was 2 8750, B's 5000, C's £000, and 
the whole legacy was 215750. 

115. Suppose in a room, where two men are sitting, A 
And B, there is a fire, from which A is 3 feet, and B 6 feet 
distant: it is required to find how much hotter it is at A's 

eat, than ^t B's? Ans« A is 4 times as warm as B. 
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116. Suppose the battering ram, used bj the Torks^tcr 
weigh 8000 lbs. I^at it was moved 24 feet in a second, and 
that was sufficient to demolish the walls of——, with what 
Telocity must a cannon-ball be moved, which weighs 42 lbs. 
iSb do the same execution P 

Ans. 457\^ feet in a second; 

117. What quantity of water must be added to a pipe of 
iRrine, which cost 1S2 dollars, to reduce the first cost to 90^ 
cents per gallon? Ana. 20§ gallons of water. 

118. A mati caught a fish, whose head was 8 inches long^ 
and the tail as long as the head and half the body, and the 
body was just as long as the head and tail. What was the 
fength of uie fish P Ans. 64 inches. 

119. Two merchants enter into partnership, each of them 
putting in 8hhds. of tobacco, those of A costing- l92dbIlarB^ 
qnore than Bis. Thq tobacco being sold, they find they have 
gained 1000 dollars, of which B had, for his share, 450 dol- 

-brs* The question is to know, at how much was each^ 
parcel of tobacco valued P 

Ans. A's valued at glS2, and B's at glOSperhhd. 

120. If rum is sold at 50 dollars a hogshead, and there is 
lost 6 per cent, how much is the gain or loss, when 4 hhds* 
IK-e sold for 180 dpIlars^P 

Ans. 15 dollars 59'cents per ttni^ loss; 

131. What sum of money, at Si per cent, per annum, wilV 
cledr 154 dolls, in 1 year and 3 months P Ans. 83520. 

1S2. Having a desire to collect a number of men for a 
frolick, and wishing to keep them sober, I had a barrel con- 
taining 32 gallons of whiskey, out of which I took 5 gallons, 
and replaced it by putting in 5 gallons of water; and Inding' 
it too strong, took out 5 gallons more, putting in 5 gallons 
of water, and did so five time? altogether, still minding to 
replace the 5 gallons taken out, by 5 gallons of water. I 
demand the quantity of whiskey and water in the barrelP 

Ans. IS^V^J^ealfons of whiskey, and la^yy^VrV 
gallons of water. 

123. What number is that, which being divided into four 
or five equal parts, the product of all the parts, in both cases, 
shall be exactly the same P Ans. 12/^. 

124. Bought a certain quantity of cloth for 2400 dollars 9 
and if the number of dollars it cost per yard was added to 
the number of yards bought, the sum would be 604.^ I de^ 
mand the number of yards bought, and at what price pep 
Jard^ Ans. 600 yards, at 4 dollars per yard^ 
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[Tbe folio wing I pat in the Goernsey Timet, a paper printed in Cfimbryg^ 
Gaehuey coontjy Ohio, July 2ad, 1885.3 

A REBUS, BY JAMES L. CONNOLLY. 

Two-fiftbi of a liquid Uiat in Egypt is found, 
Ooe-foarth of a fruit that grows not far from the graund. 
One-third of an article that's useful to man. 
Two-thirds of a fluid that's us'd on the ocean. 
One-fifth oft fruit that in Asia doth grow. 
One-sixth of a river that in Europe doth ftow, 
One-seventh of a bird that is rare to be found. 
One-third of a fruit that grows on Amerioan ground: 
These letten,. taken compactly, aod *put in a roV| 
'Will spell a celehcated and virtuops hero. 

AnI. WASHINGTON. 
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1. Says John to Richard, I can place four I's in such a 
manner, that they will make 3, 7, 8, 12, and even 20* 

2. Three jealous husbands arid their wives being ready^ to 
pass by night over a river, find at the waterside a l^at which 
can carry but two persons at a time, and for want. of a water- 
wan, are obliged to row themselves over at several times^ 
The question is, how these six persons shall pass by two and 
two, so that none of tbe three wives maybe found in the 
Company of one or two men, unless her husband be present? 

S. A countryman in his journey, having a fox, a goOse, 
and a peck of oorn, came to a river, where it happened he 
could carry but one over at a time. Now as no two were to 
be left together, that would destroy each other, he was at 
his wils^ end how to dispose of them; < for,' says he, < though 
the corn can't eat the goose, nor the goose the fox, yet the 
goose can eat the corn, and the fox the soose.' The ques- 
tion is, how must he carry tiiiem over, mt they may not 
devour each other? 

4. Suppose the nine digits to be placed in a quadrangular 
form, in what order must they stand, that any three figures 
in a right line may make just 15 P 

5* Two merrv companions are to have equal shares of 
eight gallons of whiskey, which are in a vessel containing 
exactly eight gallons ; and to divide it e(]^ually, they have 
onlv two other vessels empty, one of which contains five 
gallons, and the other three. The cjuestion is, bow will they 
divide the said eight gallons of whiskey between them, bj 
the help of these three vessels only, so that they may have 
fdur gallons each? 
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OF PBJS'DULUMS. 

To find what length pendulums will be, to swing anj^^ 
given time. 

ItuLS. Multiply the square of the seconds, in an^ givea 
time, bj 39^3, and the product will be the length in inches* 

EXAMPLES. 

1. Required the length of a pendulum that will swing 
quarter «econds? ,95X»S5x39,28sS,45inc. Ans. 

£• Required the length of a pendulum that will swing 
half seconds? ,5 x,5x 39,2=9,8 inc. Ans* 

.3* Required the length of a pendulum that w^ll swing 
seconds ? 1 X 1 x39,2==39,2 inc.^, Ans, 

4. Required the length of a pendulum that will swing 
minutes ? 

60x60x39,2=1411£0 inc. or Smiles 1200 feet. Ans. 

5^ Required tiie length of a pei\dulum that will swing 
hours ? 

3600 sec. equal 1 hour; then^ 3600 x 3600 x39,2^qual 
the inches in 8018 miles, and 1152 inches over. 

6. What is the difference between the length of a pen- 
(Tiilum that swings ^half seconds, and one that swings tnree 
seconds? 3x3x39,3 — ,5x,5x39,2=»28^feet Ans. 

7. How often will a. pendulum of 9| inches vibrate in (^ 
second? 

RuxiS. Divide the siven lengtH by 39^2, and the quotient 
will be the square of the time in seconds. 

9^al9^-^39,2«,25 or i of a second. Ans* 

B.2- 
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OF THE LEVEE. 

To find what weight may be raised or balanced bjr anjr 
given power. 

RuLB. As the distance between the body to be raised or 
balanced, and the prop, is to the distance between the prop 
and the point where the power is applied, so is the power 
to the weight which it will raise or balance^ 

■ 1 • Suppose a man weighs 200 lbs. standing on the end of 
a lever 12 feet long, what weight will he balance on the 
dther end, supposing the prop 1,5 feet from the weight? 

11 feet equal the length of the lever.* 
1 ^ feet eqaal the diitanee of the weight from the prop. 

10} feet equal the distance from the prop to the man. 
' At 1 j : SOD : : 10| : 1400 lbs. answer. 

S. Suppose a body weighing 50 lbs. rests on the end of a 
lever 8 feet long, what weight will that body raise or balance 
on the other end, supposing the prop 2,5 feet from the 
weight to be raised? 

8~2,$sb5,5 Then as 9,5 : 50 : : 5,5 to ttOlbs. Ans. 

OF THE WHEEL ^JVY> AXLE-TREE. 

Rule. As the diameter of the axle-tree is to the diame* 
ter of the wheel, so is the power applied to the wheel to the 
weight suspended by the axle-tree. 

1. I would have a windlass made in such a manner, that 
a pound applied to the wheel should be equal to 12 lbs. sus- 
pended from the axle»'tree. Now supposing the diameter of 
the axle-tree 6 inches, required the diameter of the wheel ? 

Say inversely 13 : 6 : : 1 to 72 inc. diameter of the wheel. Ans. 

2. Suppose the ittarn^ter df the wheel 72 inches, required 
the diameter of the axle-tree^ so that a pound applied to the 
wheel may balance 12 lbs. on the axle-tree? 

Say inversely 1 t 72 : : tS to 6 iao. diameter of axle-tree. Ans. 

S. Suppose the diameter of the axlfe-trec to be 6 inches, 
and that of the wheel 72 inches, what power applied at the- 
wheel will balance 12 lbs. at the axle-tree? 

Say inversely as 6 : 12 : : 72 to lib. Ans. ^ • 

4. Suppose the diameter of the wheel 72 inches, and that 
of the axle-tree 6 inches, what weight at the axle*tree will 
balance one pound at the "Wheel? 

Siir inversely as 72 : 1 : : 6 to 12lbt. Antt 
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2V find th$ quantity^ cf pr^sUffi agmmi the duiee or hank 

which pen» water, 

'Rule for question 62, page 196. Multiply the area of ! 
the sluice undef water, by tne depth of the centre ef gravity, 
(which is equal to half the depth of the water,) in feet, aiid 
that product again by 6i2i, the number ef pounds Avoirdu- 
pois in a cubic foot' of fresh water, and the product will be 
the number of pounds required* 

ituLB for c|ue«tkm 65, page 196^ The perpHidkular 
pressure of Huids on the bottom of vesselsk, id esthnatefi br 
the area of the bottom^ multiplied by the altitade>of the fiutif. 

RuLB for question 64, page 196. Find the fall by the 
nest question, which will produce the giviep velocity; mul- 
tiply that height bjr 6^,5 lbs. Avoirdupois, for clean river 
water, by 63 Ite. for dirty water, and by 64 lbs. for sea water. 

SXAMPLK»» 

1« The mean velocity of a stream is 12 feet per second, 
what is the perpendicular fall of the stream ? 

12x l2a=»I44-f-64=SJ feet, answer. 

2. What is the velocity of water issuing from a head of 
d feet deep ? 

6x64s=384,8quareroot whereof is 1 9,^+ feet. Ans. 

3. If the velocity of a stream, issuing through the bulk- 
head of a mill, be 18 feet per second, what head of water is 
there? IS xl 8=324-1-64 =s=5^V**^«*« Atrs. 

4. A miller has a head of water 6 feet 3 inches above the 
sluice, how high must the water be raised above the opening, 
so that half as much a^ain water may be discharged from 
the sluice in the same time ? 

Rule. The quantity of water discharged from a hole ia 
a vessel, is as the square root of the height of water above 
the opening. 

^6,25as2^5 and half as niaeh again is 2,5'\-\fZ5sst3,7S for the square root 
of the required depth : theo V^ X 3}75 » 1 4^0625 feet high, Ans. 

5. I observed, while a stone was falling from a precipice, 
a string with a bullet at the end, whieh m^sured. 25 inches 
to the middle of the ball, make five vibrations. What was 
the height from whence the stone fell? 

35-f-39,«sBs,6377 and ^/,6377ss,79S5 of a second, the time of one vibra- 
tiooy and ,7985X5»4 leeoDda nearly, the time of the atone*! dsaeeat: 
then 4X4al0, and 16Xt6a*256 feet. Ans. 
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Bulb* Take a Uac of any length, and by the last qiies^ 
tioD find the time from the dropping of the stone, till you 
hear it strike the bottom. Multiply 73088, (equal to 16x 
4x1 142 feet, the distance sound moves in a second,) by the 
number of seconds, till you h^ar the stone strike the bottom,* 
and to this product add 1904164, (equal to the square of 
1 142,) and from the square root of that sum take 1 142, and 
divide the square of the remainder by 64, (that is, 16x4,) 
and the quotient will be the depth of the well m feet. Divide 
the depth by 1142, and the quotient will be the time of the 
sound's ascent, which being taken from the whple time, will 
leave the time of the stoned descent in seconds. 

EXAMPLES* 

1. Suppose I drop a stone into a well, and a line wfth a 
plummet, which measured to the middle of the ball 25 inc. 
made five vibrations, before I heard the stone strike the 
bottom of the well, I demand the depth, time of the stone's 
descent, and of the sound's accent P 

25-f-SM«»€377 and v/*G377»,7985 of a leeoDd, and ,79S5X5sb 4ieei. 
nearly, to the hearing of the stone etrike : then ^73088X4+1304164 — 
1149sat21,53 and 121,53 X 131,53 -^ 64 ss 230,77 feet, the depth, and 
830,77-4-1142=5,2 of a second, the time of the soand'a aseent, and 4— ^Sss 
3^8 seconds, the time of the stone's descent 

Ans. Depth 2S0,77feet, time of the stone's descent S,& 
seconds, and the sound's ascent ,2 of a second* 

2. Ambullet dropped from the top of a building was found 
to reach the srouna in 1^ seconds : I demand Sie height of 
the building? 

Rui^x* The square root of the feet in the space fallen 
through, will ever be equal to 4 times the number of seconds 
the body has been falling: therefore multiply the time by 4^ 
and the square of the product will be the space falleo- 
throttgh in the given time. 

lJsec«srl,5x43B6,and 6x6a=:S6feethigh. AnS. 

S. How many feet will a body fall in 6 seconds? 

6x4=24, and 24x24=576 feet, Ans. 

4. If a ba^l, discharged from a gun, returns to the earth 
in 14 seconds, how high did it ascend P 

Rule. Ascending bodies are retarded in the same ratio 
that descending bodies are accelerated. 

The baM being half of its time in its ascent, therefore, 
n4-*-2«7, md 7x4as.^; and 28x28«:784 feet* An*. 
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5- In how many seconds will a weight fall through a 
• space of 10000 feet? 

Rule. Four times tha.number of seconds in which the 

' body was in falling, will ever be equal to the square root of 

the space in feet, through which it has fallen. Therefore 

'^ divide the square root of space fallen through by 4, and thfi 

'quotient will be the space in which it has fallen. 

I v^lOOOOaslOO, and 100-t-4=325 sec. Ans. 

'^ 6. How long must a bullet be in falling, to acquire a ve- 
locity of 192 feet per second ? 

,v RuLB. Four times the number of seconds in which a 

' body has been falling, is equal to an eighth of the velocity 

in feet per second, acquired at the end of the fall. There- 

•4bre divide the given velocity by 8, and a fourth part of the 

^quotient will be the answer. 

192-^8=24, and 24-^4=6 seconds. Ans^ 

7. In what time will a musket-ball, dropped from the top 
^ of a steeple 625 feet high, come to the ground? 

v^625a25, and £54-4sB6i seconds. Ans> 

8. With what velocity will an iron-ball begin to descend 
per second, if raised 2000 miles above the surface of the 

' earth? 

Rule. As the square of the earth's semi^emeter is to 
16 feet, so is the square of any other distance, counting front 
' the earth's centre inversely, to the velocity with which it 
begins to descend per cecond« 

4000 miles eqnal the earth's semidiameter, and 4000 -f- 2000 equal the (U»» 
tanee from the earth's centre : then say inversely, 

Aa 4000X4000 : 16 :: 6000x6000 to 7^ feet per second. Ana. 

9. How high must a ball be raised above the surface of 
the earth, to begin to descend with a velocity of 7^ feet 
per second ? 

As 16 ; 4000X4000 : : 7^ to 36000000 milesr then v^36000000a600a 
miles: then 6000—4000 (the earth's. semidiameter] &» 2000 miles aboTe 
the sarfaoe of the earth, which is the answer. 

10. If a musket-ball dropped from the top of a steeple 
625 feet high in 6,25 seconds, required its mean velocity? 

RuLB. Divide the space fallen through by the number 
of seeonds it was in falling, and the quotient ^ill be the 
mean velocity. 

625-r6,25«=100 feet per second. Aw. 
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11. If a ball falls through a space of 935 feet high in 6f 
seconds, with what velocity will it strike' the ground? 

RuLB* ^Fhe velocity acquire4 at the end of any period^ I 
is equal to twice the mean velocity with which it passed ' 
during that period : or multiply the space fallen through by 
64} the square root of which product is the velocity sought*. ^^ 

625-H6,25=»t005 then lOOxSarSOOfeet. Ans. 

12. If a ball strikes the ground with a velocity of 50 feet ' 
per second, from what height did it fall ? 

Rule. Divide the sg[uare of the velocity by 64, and the- . 
quotient will be the height required. 

50x50=25005 then 2500-i-64«.39f^ feet. Ans. 

OF WATBB. 

13. There is a sluii^, one end of which i& 3 feet lower 
than the other: required the velocity of the stream p6r 
second? 

3x64«»192, and v/192=tl3,85+ feet* Ans. ^ '^ 

' - 

The weight given to he raised by a balloon^ to find its ^ 

diameter. 
Bulb. As the specific difference between common and 
inflammable air is to one cubic foot, so is any weight to be 
raised to the cubic feet contained in the balloon. Divide * 
iht cubic feet by ,5236, and the cube root of the quotient 
will be the diameter required to balance it with common ' 
air 5 but to raise it, the diameter must be something greater^ 

I wish to construct a spherical balloon of sufficient capa^ 
city to ascend with three persons, weighing 5 cwt. 2 qrs. 
24 Ibis, and the balloon and a bag of sand to weigh 2 qrs. 
4 lbs. Required the diameter of the balloon P 

Bj the table of speeifie graTities, a eobie foot of eommoa air weight t^ 02, 
Avoirdttpoitj and a cabio foot of infiainmable air weighs three twentj-fifth» 
of an oanee Avoirdapois: then 1 1 equals 1,9$, and three twenty-fifths equals 
0,13: then 1,25 less 0,12 eq!i«U t,lS, the differenee between a cobie foot of 
common and inflammable air. 5 cwt. 8 qrs. 94 tba. equal 640 lbs. and S qrs. 
41b8. eqaaieoibs. Then6404*f>0=a7001b8. and 700X16sll300oaaees. 

Then as 1,13 : t : : 11200 to 9Sl 1,5044 cabie feet: then ^^991 1,5044 -r> 

,5336=s^H feet diameter. Ans. ' 

The diameter of a balloon given to find ivkat weighi it.i$ 

capable of raising. 
RvLK. Multiply the cube of the diameter by ,5S36, and 
k the product will be the content in cubic feet. Then say^ 
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as one cubic foot is to ihe specific difference between com- 
mon and inflammable air, so are the contents of the balloon 
to the weight it will raise. ' 

SXAMPLB. 

The diameter of a balloon is £6^f feet, what weight is it 
capable of raising?. 

J26|§« 26,65: then 86,65X^,65X26,6irX,5336s99U,5044ccibto6eet: 

then 1,25— 0,lS»sl»ld, the difference. Then say, 

Asl : 1,13 : : 9U11,5044 to 11 199,882 oz. equal to 700 Ibft. nearly. Ans. 

^ Table of specific ^oftdtiet, offeveral toUdandfuid bodus: the tecwid 
cotunm cotuaina their absolute toeight, and the third their reiativfi 
veightf in Avoiraupois ounces* 



* ■ mt 



A cffbie foot. 



Very ftne gold 
Standard gold 
Guinea gold 
iMoidore gold 
QoickiilTer 
Lead 

fine lilver 
Standard tilver 
Bote copper 
Copper 
Plate braaa 
3teel 
Cas^hrasi 
Iron 

Btock-tia 
Cast iron 
Lead oi^e 
Copper ore 
Diamond 
Crystal glass 
White marble 
Black roarMe 
Rock crystal 
Green glass 
Clear glass 
Bnck 

Oil ot' tarpentme 
Dry erab*tree 
Ether 

White pine 



Absa 



19637 

16888 

1779S 

17140 

13600 

11325 

11087 

10535 

9000 

8843 

800O 

7852 

7850 

7645 

7321 

7135 

6800 

8775 

3400 

3150 

2707 

2704 

2658 

2620 

2600 

2000 

772 

765 

732 

569 



Relat. 



19,637 

18,888 

17,793 

17,140 

13,600 

11,325 

11,087 

10,535 

9,000 

S»843 

8,000 

7,852 

7,850 

7,645 

7,321 

7,135 

6,800 

3,775 

3,400 

3,150 

2,707 

2,704 

2,658 

2,620 

2,600 

2,000 

0,772 

0,765 

0,732 

0,569 



A cable foot. 


Ab«o. 


Relat. 

1 


Stone flint 


2582 


8,582 


*' paving 


2570 


2,570 


** cornelian 


2568 


2,568 


«« free 


2852 


2,352 


Live SQlphar 


2000 


2,000 


Nitre 


1900 


1,900 


Alabaster 


1875 


1,875 


Dry ivoty 


1815 


1,815 


Brimstone 


1800 


1,800 


Solid subs. gun. 


1745 


1,745 


Alum 


1714 


1,71 4 


Ebony 


1117 


1,117 


Human blood 


1054 


1,054 


Amber 


1030 


1,080 


Cow's milk 


1030 


1,030 


Sea water 


1030 


1,030 


Pore water 


1000 


1,000 


Red wine 


9^3 


0,993 


(ill of amber 


978 


0,978 


Proof spiriu 


925 


0,925 


Dry oak 


925 


0,925 


Olive oil 


913 


0,913 


l/>ose gunpowd. 


872 


0.872 


Spirits turpen. 


864 


0,864 


Pure spirits 


850 


0.850 


Elm and ash 


600 


0,800 


Sassafras wood 


482 


0,482 


Cork 


240 


0,240 


Common air 


»Tin> 


0,125 


Inflammable air 


J V V 


0,012 



OF THE SPECIFIC QRAVITIES OF JBOBIES. 

The speeifle grs^vilies of bodies are as their densities or weight, bulk for 
bulk. A body is said to have two or three dmes the specific gravity of an- 
otberi when it contains two or three times as mneh matter in the same space. 
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A body immened in a floid will sink» if it be beavier Iban i(t bulk oT the fioldi 
if it be Mspeoded tbereio, it will loie lo maob of what it weighed in the air, 
ai its bulk of the fiaid weij^hi. Heoae all bodies of e<)aal bulk», which wni 
iiok in fluids loie equal weights when iospended therein; and nneqnai bodja 
hae in ppopostion to their bulks. 

I ' . How to Jind the tpecific graviUet qf bediet. 

If a body suspended under a scale by a hair, or any other way, at the end 
t of the balanee, be first counterpoised in air by a weight in the opposite scales^ 
! and then immersed in^ water, the equilibrium will be destroyed. If then so 
f much weight be put into the scale to which the body is suspended, as will re- 
store the equilibnum, without altering the weights m the opponte scale^ that 
! weight which restores the equilibrium will be equal io a quantity of water as 
big as the immersed body; and if the weig^ of the body in air be diyided by 
what it loses in water, the quotient will shew how much that body u heavier 
than its bulk of water. Thus if a guinea, suspended in air, be counterbalanced 
by 189 grains in the opposite scale, and then, upon being immersed in water, 
it becomes so much lighter, as to require 7^ grains to be put into the scale 
over it, to restore the equilibrium, it shews that a quantity of water, of eqaal 
bulk with the guioea, weighs 7,95 grains, by which dividing 189, (the weight 
of the euinea in air,) the quotient will be 17,793, which shews that the guinea 
is 17,793 times as heavy as its bulk of water. 

Thus may any piece of gold be tried, by weighing it first.in air, and then in 
water ; and if by dividing the weight in air by the loss in water, the quotient it 
17,793, the goM is good ; and if the quotient be 18, or between 18 and 19, the 
gold is veiy fine: but if it be less than 17, the gold is too much alloyed by 
being mixed with some other metal. 

If silver be tried in this manner, and found to be tl times as hea^ as water. 
It is very fine, and if it be 10^ times as heavy, it is standard ; but if it be of anr 
leas weight; compared wiih water, it is mixed with some lighter metal, soen 
^ as tin, &c. it a piece of glass, bnss, or lead, be immersedand suspended in ' 
diOerent sorts of fluids, the different losses of weights therein will shew how 
much heavier it is than its bulk of the fluid, that fluid being lightest, in which 
the immersed body loses least of aerial weight 

Common clear water, for common uses, is generally made a standard for 
eomparing bodies, by which gravity may be represented by unity, or 1 ; or in 
case great accuracy be required, by 1,1)00, where three cyphersare annexed 
to give room to express the ratios of other gravities in larger numbers in the 
table. In doing this there is a twofold aid vantage, the first of which is, that by 
this means the specific gravities of bodies may be expressed to a greater de- 
gree of exactness { and the second, that the numbers of the table, considered 
as whole numbers, do also express the ounces Avpirdupois contained in a cubic 
foot of every sort of matter therein specified; because a cubic foot of common 
wate,r is found to .weig^ yeiry near 1000 ounces Avoirdapois, or 68} lbs. 

ffov to try tpirituwn Uguort, 

A eobic inch of good brandy, rum, or other proof spirits, weighs 854 grains; 
therefore if a true cubic inch of any metal weighs 834 grs. less in spirits than 
in air, it shews that the spiriu are proof; and if it loses less of its aerial weight 
in spirits, they are above proof; but if it lose more, they are nnder proof; for 
the better the spinu are, the lighter they are, and the worse the heavier. Or 
let any floid of sufficient specific gravity be weighed first in air, next in water, 
and then in any other liquid. From its weight in air take its weight in water, 
And the remainder is \ht weight of its bulk of water. From its weight in air 
take iu weight in the othe;^ liquid, and the remainder is the weight of th« 
same quantity of that .liquid. Divide the weight of this quantity of liquid by 
the weight ot ihe same quantity of water, and the quotient will be the specific 
gravity of the liquid. AU bodies expand with heat, andvcontract with cold, 
some more, and some less than others ; therefore the specific gravities <^ 

dies are not precisely the same in summer as in winter* 
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EXAMPLBS. 

1. What proportion of rectified spirits of ^ine must be 
mixed with water, to make proof spirits, the specific gravity 
of rectified spirits being 850, that of proof spirits SSS, and 
th«t of water 1000? 

925 i ^ ^ y^ An equal quantity of each. 

fL What proportional weight of rectified spirits of wine 
and water must be mixed, to make proof spirit^ the specific 
gravities as before ? 

lOOO-T-850 »1^} or W^*^tt« that is, as 20 to 17. 

S. What is the specific gravity of best French brandy, 
consisting of six parts (measure) of rectified spirits of wine, 
and three parts water ? 

850x6=5100 1 Then 5100+S000»8100, and 6+3»9, 
tOOO X 3 =3000 5 and 8 100-~9 =900, the specitc gravity. 

4* A storekeeper has 50 gallons of rum, whose specific 
gravity is 900: how much water must he «dd to reduce it 
to standard proof? 

925 5 *^^ ^ ^^^^ ^® 75 : 25 : : 50 to l^ gallons 
I 90oJ 75 rum of water to be addaad. Ans. 

To find the magnitttde of any hodt/^ when the weight is 

Known* 

Rule. Divide the weight by the specific gravity, and 
the quotient will be the magnitude sought. 

EXAMPLE* 

What is the magnitude of severid fragments of brick^ 
whose weight is 14 ounces? 

14-i-l£000s,007 of a cubic foot, and ,007x1728=12,096 

cubic inches. Ans« 

To find the specific gravity of any tody^ when the magni* 

tude is known. 

Rule. Divide the weight bj^ the magnitude, and the 
quotient will be the specific gravity. 

SXAMPLC.^ 

■ 

Suppose a piece of ash to contain 8 cubic feety and weig^ 
64004Mince8, what is the specific gravity? 

6400-s-8»800» the specific gravity. Ans» 

T 
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If the magnitude of any bodj be multiplied bj its specific 
gravitj^ the product will be its absolute weight. 

EXAMPLE. 

What weight of rose copper will be necessary to cover a 
roan of war's bottom, measuring 4000 feet, and the thick- 
ness of the copper -^ of a foot ? ' 

1^7 of 400O equal 40 eubie feet, and its speeifie gravity it 9000 oaneet 
ATOirdupoii per eabie foot: therefore iO X 9000 -• 360000 oz. « 10 tout 
ewt. S qii, 16 Ibi, AaSi 



CHROJ^OLOGICAL CrCLE8. 

To find the dominical letter for any year, according to 
the Julian (or old stile) method of calculation. 

Rule. Add to the given year its fourth part, and 4, and 
divide that sum by 7, and if nothing remains, the dominical 
letter is 6$ but if there be a remainder, it shews the letter 
in a retrograde order from G, beginning the reckoning with 
F, fi, &c. Or if it be subtracted from 7, you will have the 
index of the letter, beginning with A, counting as follows: 

A B C D R F G 

12 5 4 5 6 7 

XXAMPLBt 

Required the dominical letter for 18£r? 

18«7 

456 fbtuth part, rejeetiog the remainder. 
4 

S987^7=386 and S over : tben the dominioal letter will be B. 
Thai 7— Sssi^ which ooant, X\,Bi» Or begin at V, and count baekwardt, 
and S will come to B; therefore B is the dominical letter for 1827. 

To find the iomimcal letter for any year^ according to the 
new 8tUe^ or Qregorian methods 

itvLE. Divide the vear and its fourth part by 7, subtract 
the remainder, after tbe division, from 7, and this regain* 
der will be the index of the dominical letter^ as before. Jlf 
nothing remains, it will be G. 
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Required the donitni€al letter for 18£r? 

Fourth ptrt 456 

9883 -f- 7 = 326 and lover; th$n7— ls?6. 

Therefore F U the doininieal letter. 

Note. Every leap-year has two dbminieal letters: that foood last is the 
dominical letter from the 25th Feb. to the end of the year ; aiid the neaU ia 
the order of the alphabet serves from-Uie 1st Jan. to Feb. 94th. 

To find the golden number. 

RuLB. Add 1 to the given jear, diride that sum by 19, 
and the remainder, after the division, will be the golden 
number : if nothing remains, then 19 will be the golden 
number. 

XXAMPI.K. 

Required the golden number for 1827? 

1887+1=1^28 "7-19=96 and 4 over; therefore 4is the golden nnmber. 

To find the Julian epaei^ old siUe* 

Rule, First find the golden number, which multiply by 
11, and the product, if less than SO, will be the number re- 
auired ; but if the product exeeeds SO, divide it bj SO^ and 
tne remainder i& th& epact. 

EXAMPLS. 

Required the Julian (or old stile) epact for 1827? 

Golden number 4X11=44-7-30=1 and 14 over; therefore 14 ia theepaet. 

To find the Gregorian {or new stik) epact, 

RvLE^ Subtract 11 from the Julian epact, and if the 
subtraction cannot be made, add SO, and then subtract, and 
the remainder will be the Gregorian epact: but if nothing 
remains, 29 will be the epact. 

EXAMFLK* 

Required the Gregorian (or new stile) epact for 1827? 

Jaliao epaot as above 14—11=3, and 3+30=:33— 30=3 Greg, epaet. 

. To find the solar or cycle of the eun. 

R9LE. Add 9 to the eiven year, divide that sum by 28, 
and the remainder, after division, is the cycle required: but 
if nothing remains^ the cycle will be 28. 
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SXAMPLS. 

Let it be repaired to find the solar cycle for 1827? 

ISSr+dslSSd-r-SSBes and 16 over ; therefore 16 is the solar eyefe: 

To find the Roman indittion. 

RutB. Add 3 to the given year, divide that sum bj 15, 
and the remainder, after division, will h^ the indiction : but 
if nothing remains, it will be 15. 

SXAMPLB* 

Required the year of indiction for 1827? 

lS97-f 3aKl830-4-15sBl82uidiiorem(iiiider: 15 is Uie Roman indielion* 

To find the Julian period, 

RuLB. Add 4713 to the given year^and the sum will 
be the Julian period* 

IVhat year of the Julian period will answer to 1827? 

1827 4- 47ia S3 6540* the Jalian period for 1837. 

To find the year of the chrietian cera^ by having theeyete of 
. the sun^ the golden number , and Roman indiction* 

RuLB. Multiply 4845 by the cycle of the sun, 4200 by 
the golden number, 6916 by the Roman indiction, add the 
several products togctther, and divide the sum by 7980,. and 
the remainder, after division,'will be the Julian period, from 
which subtract 4713, and the remainder will be the year of 
the christian 8era« 

BXAMPLB. ^ 

The cycle of the sun being 16, the golden number 4, and 
the Roman indiction 15, what year of uie christian sera is it? 

4845X16= 77520 
4200X 4sa 16800 
m6X15slOS740 

198060-^7980=24, and 6540 over, which 6540 is 

the Jolian period before foand. Now 6540 — 4713 a 1827, the year of 

the ehristian ftra. 

To find the year of the Dionysian period.. 

RuLB. Add to the given year 457, divide that sum by 
532; and the remainder will be the number required. 
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EXAMPLE. 

Required the year of the Dionj^ian period for I8Sr? 

1S37+457sb2384-§*53Ssb4, and 156 over; therefore 156 is the Dtonyiifto 

period for 18^. 

Tojind the age of ike moon on any given day. 

Rule. To the given day of the month add the epact, 
and number of the month: if the sum be Ies8\than SO, it is 
the moon's age; but if it exceeds SO, take SO from it, and 
the remainder will be the moon's age— 

w9 Table 'for the number of the months^ 



Jsn 



Feb 
S 


Mar 

1 


Apr 1 May^ 
8 1 3 


Jon 1 Jul 
4 Is 


Aog 1 Sept 1 Oct 
6 1 8 1 8 


Nov 
.10 


Dec 
10 



KXAMPLE. 

Required the age of the moon this day, 28th Sept« ISS'/P 

SS day of the mootft. - 
3 the epact- 
8 namber of the month.' 

89— 30s9 dayt old, Sept S8th« 18S7. 

To find the time of the new and full moon^ and the first and 

lasi quarters. 

Rule. Find the moon's age on the giyen day^ and if it 
be 15, the moon will be full on that day. By counting 7i 
days backwards and forwards, you will have the iirst and 
last quarters ; and by counting backwards and forwards 15 
days, you will have the time of the last and next change : 
but if the age of the moon be greater than 15, take 15 from 
it, and the remainder will shew how many days have passed 
since the last full moon; By counting these backwards, 
Tou will have the day the last full moon happened on, by 
knowing which, you can find the change, or either of the 
quarters, as before. Again, if the age of the moon, on the 
given day, be less than 15, take that from 15, and the re- 
mainder will shew how many days are io come, till the next 
full moon, which you will have by adding the remainder to 
the assumed day; and proceeding as before, you will have 
the days of the change, and either quarters, as above.. 

EXAMPI.E. 

For September the 28th, \%27* 
First find the moon's age. 
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S84-S+t4te99— 30ss9 days, the age of Che moon, ai before, being less 
than l^ : then 15 — 9s=;6 days the moon has to ran till the next full moon. 

Proved thus: The assumed day 28 -f 6:£= a4 days, from which take the 
days iir the montbof September, and you vrill (lndlh« dajr we will have foil 
moon in the next month. Thus, 34^-30=s4« bringing; the full moon on the 
4th October. By adding 7^ days to the last 4 days, (with the odd boors of 
the 4th Oot.) yf^i will have 4hela»t<]aarter tdbe oo thie Wth of Oet. and by 
taking 74 davs from the 4th Oct you will have the first quarter on the 27th of 
Sept. By taking 7^^ day sfrom'th* 27tb-3/ept. you, will bikTe new mooa oo the 
SOth September,, Sic. 

NoTA. From the «h«nge to. the full, the oioon eomes to theaontk in the 
ftfternoon $ but from the full to the 6haQge,it cpmea before aooQ* . 

A PERPETUAL ALMANACK. 



4>- 


* 
Feb. 

Aug. 


May • 

S 

10 

17 

24 

3t 


Jan. 
Oct. 

4 

II 
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The use of tfie perpetml almanaei^ 

To find on what day af the week any given' day in any 
irionth wilt fall. 

On what day of the week is. the 88th Sept; 1837? 

Observe the day of the week annexed to the year 1827, in the colamn, 
which you will find to be Thursday; and in the table nnd^ the given month, 
CSept) in the sixth row of B{;;oi«s, you wHI find Thursday lobe the fith, 13th, 
20th, and 27th ot that ntonth : then aiftint fora^cd^lo the 28thy.endyou wiU 
have Friday to be the day required. . . 

Again, what day of the week, will next .Christmas. day fall on ? Look as 
befoi'e to the column of 1 827, and ynn have Thursday annexed to it, and then 
look in the sixth mw of figures for December, and yon will find that Thnra* 
day is the 6th, tSth, 20th, and 27th days of that month: then count back- 
wards, thus, Thursday the 27thi We^nesdav the 26th, Tuesday the 25th, 
which is Christmas day. Therefore Taesday » the SSth Oee,4$i7v and so on. 

Note. In leap-years, January and February mtiatbe tak^n in the colami) 
marked ^fc, l^ap-jean are marked * 
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vf Table of the 19 epactSt acsBfkUng' to tie JuStm and Gr^¥^an account, 

by the golden number. 
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A Table of thedondnUial leitenf for the-neto ^tilci acc o r di a g t» the'tolar 

cgole, or cyde of^e eun. 
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Note. If yea want the epaet, first find the golden number for the given 
yearf which yoa will see in the colamn headed golden number; and on the 
same line, (o the right hand* you will' find either the Julian or Gregorian 
epact. To find the dominieal letter for any given year, first find the cycle of 
the sun for the required year, whieh ywi wHI find in the column headed cycle; 
and in the next column, towards the right hand, you. will see the dominiciil 
letters, or letter, answering Ihereta The leap>y€arft us marked § under 
the eyole and dominieal letters. 

To find the length of the day and night hy the &un^$ rising 

and settings 

RuLB. Multiply the time the sun rises hy % hu^yjovk' 
have the length of the night. Multiply the time the sun 
sets by £, and you have the length of the day» 

EXAMPLB^ 

Required the length of the day anS ni^ht on Sept. SSth^ 
18^7, the sun rising on that day at 7 minutes past 6, and 
setting at 53'miiiutes past 5 o'clock^ 

h, in* h* fiu 

Rises 6 7 X S =« 12 14 length of the night. 
Sets 5 53 X 2 = 11 46 length of the day. 

Day and night 24 00 hours* Ans. 



dSO CONM0LLT*S 

USEFUL TABLES. 

Cubic inches contained in pints, quarts, gallons, tiercesy- 
hogsheads, puncheons, pipes and tuns of wine. 

Cub* inc. pt. 

S8|=s 1 qt. 

57 j= 2s= 1 gal 

231= 8r= 4= I tier. 

9702-: 336=r I68=r: 42:;:^! kM. 

14553es 504=252= 63=1 4=1 pun. 
19404= 672= 336= 84=2 =1|=1 pipe. 
£9106=1008= 504=126=3 =2 «U=1 tun^ 
58212»a20l6=1008=252=6 =4. =3 =2=1 

Cubic inches contained in gallons, pecks and bushels of^ 
dry measure. 

Cub. inc. ffolk 

268| = 1 pk. ♦ 

5S7| = 2 = 1 
fil50| = 8 = 4 = 1 bush. 

Inches contained in links, poles, cliains, furlongs and 1' 
miles of long measure. 

Inchet, Urik^ 

198= 25= 1 cha. 
792= 100= 4= 1 fur. 
7^20=1000= 40=10=1 
63360=8000=820=80=8= I thile. 

Square inches contained in feet, yards, poles, roods, acres 
and miles of land measure. ' ^ 

Sq. inches, feet* 

144=^ I yard. 

1296= 9= 1 pole. 

39204= 272J= S04= 1 rood* 

1568160= 10890= 1210= 40= 1 acrt. 
6272640= 43560= 4840= 160= 4= 1 m. 
4014489600=2787400*^3097600= 102400=2560=640=1 

Cubic inches contained in pints, quarts and gallons of 
beer and ale measure. 

Cub.inc, pt* ^ 

35i = 1 qt. 

roi = 2 = 1 

282 = 8 a 4 »: 1 gal. 



1 



ARITHMETIC. Sei 

OF QAVQVm. 

I ghftll not here give the whole art of gauging, there being 
several books of that art already extant, but will shew how 
to find the quantity of liquor in any cask, upon occasion. 

How to measure any cask. 

In order to perform this part of gauging, the three follow^ 
ing dimensions of the cask must be truly taken, viz. 

The bung diameter, the head diameter, and the length of 
the cask, ail within the cask. 

The bunghole must be in the middle of the cask, and tho 
bungstave, and the stave opposite to the bunghole, both 
regular and even : the heada of the cask equal and truly 
circular. If so, the distance between the inside of the chine, 
io the outside of its opposite stave, will be the bead diame* 
ter within the cask very near. 

Rule. Multiply the difference between the bungand 
head diameter by ,67 or ,64 or ,6 according to the greater 
or less curvature of the staves, between the bead and bung. 
To the product add the head diameter, and the sum will be 
a mean diameter; then find the contents of the mean diame- 
ter in gallons, which multiply by the length of the cask, and 
the product is the capacity in wine gallons. 

KXAMPLES. . 

1. Suppose the bung diameter S£ inches, the head diame- 
ter 24 inc. and the length 40 inc. required the contents? 

Bane diameter 89 

Head diameter 84 

—8 diir. which maltiplied by »8 » M -H ^^ the head 
diameter, equal S8,8, the mean diameter. Now find the area of the mean 
diameter by diTiding iti iquare by 359,05 for ale^ or by 891, W for wine. 

88,8X88,8ss829,U-i-559,e5aBi8,3l gallons of ale. 
889,44-T-891,18s8,7^ area in wine. 

Then 8,31X40, the len{»th, eqnal 92,1 gallons of ale, the contents. 
8,71 XlO, the length, eqoal 108,1 gallons wine» the contents. 

2. Suppose the bung diameter 20 inches, the head diame- 
ter 16 inches, and the length S£ inches, required the capacity 
in wine gallons? 

Bang diameter 20 
Head diameter 16 

—1 diif. then 1 X ,8as 8,4 + 18, the head diameter, 

equal 18,4 ^ 18,1 « 338,56 -i- 891,18 «. 1,15, area of the mean diameter. 

Thea 1,15 X 38 — 36,8 galkms, the eoatoDts. 



££2 CONNOLLY'S ARITHMETIC. 

ULLJiGE. 

To find the ullage of a cask lying with its axis parallel 
to the horizon. 

RuLB. Divide tiie drj inches of the bang diameter hf 
the bung diameter, to two decimal pktces, and* multiply the 
gnotient thus found bj the correspondent multiplier in the 
following table, and the product, multiplied by the whole 
contents of the cask, will give the ullage required. 

quot. 9O4 fl7 ,09 ,14 ,20 ,24 ^Sl ,40 ,51 
Mult. ^ ,3 ,4 ,5 ,6 j7 fi ,9 9I 

BXAMl^LB. 

Suppose the bung diameter 20 inches, of which 5 inches 
are dry, and the whole contents of tiie cask 36,8 gallons, 
required the ullage? 

* 

S-i-20<»,25X)7«tt,i75x36,8a6,44| ullage in gallons. 



TO MEABURE J STILLi 

Required the contents of a still, the diameter of the great* 
est section inside being 25 inches, mouth 6 inches, bottom 
18 inches, middle section, between the greatest and mouth, 
£0 inches, middle section, between the greatest and bottom, 
24 inches, depth from mouth to the greatest section, 12inc* 
and depth from greatest section to the bottom, 18 inches? 

Greatest section 25xi25ss 625 

Mouth 6x6;» 36 

226l-^6xl2»452l^ 

Greatest section 25x25= 625 

Bottom 18x18= 324 

14281 
14281 X ,00344 =s 48i gallons wine measure. 



A KEY TO MEyaVBATIOJC, 

AMD 

THE PRACTICAL QUESTIONS. 



MENSUBATION OF BtPBRFlClE8. 

Length 18 feat 
BKtdtfa 

Adi. 16S feet 

PerpeodieiilBr 18»4S feet 
The tide 15,5 

Ani. S09,010feet 

One of the kmgett tides 19,S feet 
The perpeodiGQlar 10,2 ' 

Ant. 198,90 feet 

Baae U,t feet Bmo 14^1 

Perpen. 12 Half perpen. € 

S)lft9,« Ant. 84»6 

Ads. 84,6 feet 

Oblique angled triangle* 

Bftte 15,4 feet 

Half perpeo. 3,9 

Ans. 60,06 feet 

Of any plain triangle^ having the three sides given* 

{4S,S 4,2 % 

3I,S 16,3 V Dlfferenees. 

20,5 87,0 J 

Sum 95,0 

Half 47,5X«7X16,3x4»«-87799»9*0 
Tben the square root of 87799,950 equal 295|31 feet, the answer. 



9M CONNOLLY'S 

Perpendieolftn ^ |5^ ^^^ 

Sam 54»6 

Half 27^3 
«0,S 



Alii. H97fiS feet 

14,6X9«43^8»liilf sank of the mleti then 13,64^ the perpendientart idlil- 
liplied by iS,8 equal 553^632 teeta the answer. 

Cfa dodecagon* 

By trigotiainetry, thni : 360-^ tS*»SO de^ei^ one of the angles, the half 
thereof 16 deerees, another angle, whote completnent to 90 degrees is 75 
degrees, another angle of the dodeeagon. Then lay, as 15 degrees is to ,5 
half the side, so is 75 deg. to the perpendieolar, 1,866035. Then 1,866035, 
malUplied by ,5 half the side, gives the area, 9,330125, Aos. 

Of a eireU and its parts. 

35y5, half the oireamferenee, nadltiplied by 11,3, half the diameter, giTM 

401,1 5, the area» or answer. 

As 7 is to 89, so b the diameter to the eireamferenee. Or, as 113 b to 355^ 
eo is the diameter to the eireomterenoe. Or, as 1 is to 3,141593^ so is thi£ 
diameter to the eireamferenee. Thus, 

As 7 : S3 : e 33,6 : 7l,0!28 feet, the oinumferenee. 

As 113 : 355 : : 3S;6 : 71,000 feet, eireamferenee. 

As 1 : 3,141593 : : 32,6 t 71,0000018 feet, the eireamferenee. 

As 1 is to ,318309, so is the eh«amferenee to the diameter. Or, as 355 ia 
to U3, so is the eireamterenee to the diameter. Or, as 23 is to 7, so is the 
eiieamterenoe to the diameter. Thus, 

As 1 : ,318309 : : 71 : 32,599939 feet, the diameter* 

As 355 : 113 :: 71 : 32,6 feet, the diameter. 

As 33 : 7 : : 71 : 33, 59 -f- feet, the diameter. 

As 1, {the s^inare of the diameter,) is to ,7854, so is 510,76, (the sqoare of 
£3,6, the diameter ot the given eirele,) to 401,15 ft. the area, by Van Galen. 
Or, as 453 : 355 : : 510,76 to 40i,l5 feet, the area, as before, by Metioi. 
Or, as 14 : II : : 510,76 to 401,91 ft the area, by Arehimedes* proportion. 

355X4=1420) then say, as 1420 : 113 : : 5041^ (the square of the cireom- 

lerenee,) to 401,15 feet, the area. 

As I : ,8863 :: 33,6 : 30,02813 feet, the answer. 
,8862 is equal to the tide of a square, when the diameter is I. 

As 1 t ,2821 : : 71 : 20,0291 feet, answer. 

If the circumferenoe of «Qy tirele be 1, the side of the square equal wiR 
he ,38.&1. 



ARITHMETI& 2SS 

As t : »7071 I t S8;5 s 15»98(M5 feet, MMwer. 
If die dfaaneter of a circle be t» the tide of tbeiqqtre imeribed will be JK/tU 

Am % : y^SSt : : 71 t 15,9ttt feet^ tntwer. 
If the oiresmfeieiioe be l» the tide of the •qoare interibed will be ,t85t. 

Ai f r f,fi739 r : 4G1,lJr : 5l0.74il80, equal to the iqaare of 
the diameter* whoie fqaare root ia S3»S99 feet, the answer. 

If the area of a circle be l,the aquare of the diameter thereof will be t^VSi* 

As 1 : t8,56(»7 t s 401,15 t 5040^9999859, whoee mpaae raK 
ia 70,999 + feet, answer^ 

If the area of a cirete be 1, the iqiiare of Ae eireumferenee will be t^SMtT* 

As t : 40t,t5 t 8 ,eS66 : f55,37S090, wfaoae aqoare root iir 
15,99^ feet, aniwer. 

If the area of a eirde be Uthe area of a aqpare inmibed withiii that eircfo 
WEI be ,636^. 

At I i 1,4149 : s 15,99 : fi8;5989l6, the diameter, amwer. 

If the ride of a iqoare be I, thediameterof aeirde that will cireomacritiiB 
that iqaarerWiH be 1,4U3. 

At 1 : 1,198 rt fl0,0891 t 9S;5988e48 fee^ the aafwer. 

If the ride of a aqoare be I, the ^meter of a airele equal thereonta 'Vill 
be 1,199. 

Aa 1 t 4,449 $ : 15,99 s 70,90914 fee^ the aniwer. 

If the ride of a aooare be 1, the eiraomferenee of a circle that will enccH^ 
|Mii that aqoare^ will be 4^44a» 

Aa 1 : 8,545 :« 90,0991 s 71,0031595 feet, aniwer. 
If the ride of a sqoare be 1, the rircmnferenee of a eirde that will be 



If the BMle 01 a sqoare oe i, 
eqaal thcremito^ahall be 3,545* 



Of a temieireU, 

17,75, half the eireamference, molt^liedbjr 11,9^ half Ihe diametefi gim 
900,575 feet^the area. Ana. 

11,3 the aemidlameler. 
8,875 half the circamferenee^ 



100,9875 feet, the area. Aml^ 



524,5 aemidlameter. 

S9,8 half the arch line. ^ 

558,6 feet, the area. Ana. 

u 



CONNOLLY*S 



17,$ hftlf the dMird line* 
17,5 

S06,25-f-9,6es33t,94-9,6s94t,5, the diameter of the eirile* 
41»5-4-2as90,75, the ttmidUmeter, leu 9,6 eqnal tt,tS, the perpendtfiolsd^ 
whieh multiplied by 17,5, half the chord line, eqijal 195»135, the area of the 
triangle. Then + 306,25 the iqaare of 9,6as398,4I . mm, ^39|,it «bs 
19,96X««I59,68— $5«m.68 ^ 3 ss4l,56^2«=20,78XiO,75, leon- 
diameter, equal 431,1850, ai*ea of the leetgr, from which tidce 195,13^ 
vea of the triangle, leafing S36»060, area of the legmeDt An^i 

€1,6 the tranivene diwcAeter. 
44,4 the eoi^agate diameter. 

S735,04 the rectangle, multiplied hj ,7854ai3148,l()0416 feet, &• w^ 

S3«75Xd9,25»3109,6875X2=:4«19^504-3e:1406,4583 feet, arej^ 

OP SOUDS. 
17,5X17,5X17,5 eqoal 5359,975 inehea; or dft. 175 ioe. Ant, 

31 X31 eqaal 441 X 15 ft. the Xenffitt^ and tfao prodoet is 66l5-«-144 9tfiaf 
f5«9+ feet, the solidity. Ani. , 

13,51 the perpendicular* 
7.8 half the base. 



105,378 the area of the T«se, multiplied by 19,5 feeL (he length. mMf 
S054,87lO-M44«xl4,37feet, die solidity. Ans. 

18,5X18»5 equal 343,25, area of the base, which multiplied by 5, one4hir2 
fif the altituide, equal 1711,25 inches, which divide by 144, and yon will have 
11,88 feet, the solidity. Ans. 

31,5X31,5 equal 463,35, the TCCtangle, which multiplied by ,7854, equal 
d63,05ll5, area of the base, which multiplied by 16 feet, the length, equal. 
5808,8164 inches, which dhrkle by 144, and the quotient is 40,34 feet. Ans. 

96,5X36,9 equal 702,25, whieh nraltiplied hy ,7854, equal 551,54, the area 
of the base, which multiplied by 5,5* a third pact of 16,5, the product is 
S0d3,47-T- iMf and the quotient is 21,06 feet Ans. 

18X 18 equal 324 13X13 equal 144 

18X13 equal 216; then 21 6 -f- 324 4- 144 equal 684, which mnltiply by 6, 
a third part of 18, and the product is 4104, which divide by 144, and the 
quotient is 28,5 feet. Ans. 

18X18 equal 324 9X9 equal 81 

18X9 equal 162; then 324+81+162 equal 567, which multiply by ,7854» 
and the prndact is 445,321 8 -s- 144 equal 3,09 feet, the triple area of a mean 
base, which mnltiplied by 4,75, a third of 14,25, the product is 14»6775 feet| 
tlie solidity. An» 



ARITHMETIC. £27 

38 add IS cqoftl 53 multiply 16 equal 848 reaervo. 
30 add 19 equal 49 multiply 12 equal 588 

1436 tnm^wliieh multiplied by 9, A 
tiiinl of 6, the produet it 287^ whicli divide by 144» and the quotient will be 
19,94 feet. Ads. 

44 add IS e^qual S7« fdnu which multiplied by 14 «q«al 798» reierred. 

96 add 99 equal 48, inm, which multiplied by 96 equal 1948, add 798 equal 

8045, which multiplied by ,7854 equal 1606,9284, which multiplied by 3 

.equal .4820^7859, which ^ride by 144, and the quotient will be 33,47 Ceet^ 

the answer. ' 

90 multiply 90 multiply 90 equal 800O, multiply 11 equal 88000, whicli 
;^divided by 21 equal 4190,47 inches or 9,424 feet Ans. 

S3 multiply 85 equal 1089, multiply 53 equal 39895, multiply ,5236 equal. 
31361,0220 inches, the solidity. Ans. 

36 multiply 36 equal 1296, multiply ,7854 equal 1017,8784, which multi- 
plied by 33 eqaal 33589,9872, divided by 2 equal 16794,9936, divided by 1728« 
the quotient is 9,71 &e^ the answer. 

36 multiply 36 equal 1296, multiply ,41 888 eqoal 542,88848, multiply 99 
equal 53743,9795^^ divide by 1728, ioA the quotient b 31,10184 feet Ans. 

Of carpenters'^ work. 

47,7f multiply 53,5 equal 2554.625 feet deelmally, which divide by 10, and 
(he quotient is 25 squares; and 54 feet, the answer. 

12,25 multiply 82,5 equal 1010,625 feet decimally^ which divided by tCj^ 
cqtal 10 squares and 10 feet, the answer. 

44.5 multiply 18»25 equal 812,125 the flat 
' 406,62 half flat 

10)12,18 flat and half 6aQ 

Ans. 12 squares 18 feet « 

Srieklayers' work. 

72,5 multiply 19,25 equal 1395,625 multiply 11, (the number ofhalves itf 
5| brieks,) equal 15351,875, which divided by 3, equal 5117,291, which 
divided by 272,25, equal 18 rods 3 quar. 12 feet Ans. 

245,75 multiply 16,5 equal 4054,875, itfultiply 5, (the number ofhalves i< 
9| bricks,) equal 20270, rejecting decimals: then 20270 divided by 3, equal 
6756, which'divided by 27^ equal 24 rods 3 quar. 24 feet Ans. 

To find how many brieke are necessary to build a house of 

given dimensionsi 

'8 multiply 4 multiply 2,5 equal 80 solid inches in a bnck: then 1723 
divided by 80, equal «1,6 bricks in a solid foot 44 add 44 add 40 add40 
equal 168 less 4 equal 164, which multiplied by CO, (the height,) equal 9SS0^ 
which multiplied by 21.6, (the hrioka ia a solid foot,) equal 708^8 bncK% 
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18,7SmaItirtf 1^3 equftl 884,375, the fintitarf. tMma'^T^eqM 
130,5, the leeaiidiloiT. tO,t5 maltiplj 7 eqoel 71,79, the thinTttorf. IS^TS 
mallipljr 6,5 eqoal 89,375, the shift 1»95 multiply 19 equal IS, the fetter. 
Thew added ell tofsether, the mm te 541 feet, whioh doubled ii 1088^ and thii 
dMded 1^ 87^ eqoal 5rodi 8qiiar»SS&et Axuu 

PloiUrerB^ work. 

59,75 multiply 84^5 ttfuA 1403,875 fee^ whkh difided hy 0, the qnoOentir 
188|65 fftrdt, the answer^ 

t4l,5 mdltipir tl|S5 equal 1591*875, «liieh difided faj 9, eqoal 176»8r 
yarda, the annrer. 

Joiners' irorilp. 



196,85 moliipry 0>79 ^tfftl 1986,4875^ which difided by 9* eqittl 89Q^ 
yanli^ the anawer. 

Masom^ work* 

07,417 maltiply 18*85 miiltiply 8,85 equal 400(»feet 8'mehea. ilA 
107*75 multiply 80,5 eqoal 8808,875 wperfieial fect^ the aniwer* 

Of board measufu 

16 multiply 18 eqnal 808* whieh dhrided by 18* eqmii 171t' 4 iiie. anawer. 
Or, 156, (the mahes in 18 feet,) maltiplied by 16* eqoal 8496, whiah difldl^ 
^ 144k and the quotient ia 17 feet 4 mflfac% the answer. Or say» 
4^ 88- s. 19 i^ s. 16 t 17ft.4ine. Ans. 

Of sqmred timber^ 

15 multiply IS m!itt!pl)r 18 equal 1050; whiah difide by 144^ and the quo- 
^nt ia 88 fieet li inches, the anawer^ 

ft 

83 molUply 19 multiply 16,75 equal 10508,85, which difided by 144; equal 
78 feet 11 inches* aniwer, the true way«^ 

83 add 19 equal 5% sum, and half thereof 86* whidi muHinlied by 86, equal 
676: then 676 multiplied by 16,75^ the leogth, ia 11323, which difide by 144^ 
and the quotient it 78,63 feet, answer, the false way. 

The true content is 7i^9S feet^ and the falae content 78,63 feeVtoo muflik 
^9*70 feet 

18 multiply 18equar384; then 1788 difidied bfS^^ «^l^l 4 >°^ Afla. 

88 multiply 15 eqpal 380^ then 1788 difided by 330, eqpal 5,83 inc. Ana. 

€f une^al squared timbers 

85 add 9 equal 34^ sum* and half thereof is 17, the side of the amre in the 
middle: then 17 multiply 17 multiply 80 equal 5780, whiah-dinde by 144^ 
and the quotient will be 40,L3'fiBet,.aBsweiv the false way. 

85 multiply 9 eqoal 885, and 85 less 9 equal 1 6, dinerenee of the sid^ s 

then 16 multiply 16 equal 8SS, whieh difided by ^ equal 85*333: then 85,33S 

add 885 equal 310^333^ which multiplied by 90, equal 6806,660* which divide 

by 144, and the quotieat ia 43^101 feet, Ihe true way : so the di&cence la 9 

^fpet Head/. 



ARITHMETIC. »aS 

* 

ft 

dtnaldply 90 equal 640, Bod 10 mollipljr 8 equal 60, md 640 mnhipljr 60 
cqoftl 38400, the iqtuire root whereof n t9S»959, the mean profwrdooftlt 
' then add 640^ the greater baae, and 60^ the lemr base, to the mean propor- 
iSooa], and the Mm wUl be 895,959; whieh muitsplf by 6, a third of. the 
length, and the prodoet will be 5575,754^ which dMe 1^ 144» and the qmv 
tieDt it 97,33 feet, answer, the tiue way^ 

. 39 add 10 eqoal 49, mm, and 90 add 6 eqeal 96^ anm: then half of 49 it 
91, and half of 96 it 13i then 91 multiply 13 eeoal 978, area in the middle: 
then 973 mnlttply 18, the length, and the prodnet it 4914^ whieh divide by 
144^ and the qnotient will be S4|19 feet^ antwer, the falie way. 

€f Timnd timber ^ whoBe Baite$ are eqiud* 

96 diiUedby 4 eqoal 94^ and 94 multiply 94 equal 576,afea ef the bate: 
then 576 multipljr 18, the length, and the produet it 10368, whieh divide by 
144, and the quotient will be 79 feet, antwer, the fiilte way. 

96 multiplf 96 eqoal 9916, multiply ,07958 equal 739,40998, the arear 
then 733,40998 moitiply 18 eqoal 13901,36704, whioh dinde by 144» and thr 
quotient will be 91,67 feet, antwer^ the tne iray. 

80 divided by 4 equal 91,5, «id 91,5 nraltW|y 91,5 equal 469,95, araat 
then 469,95 multiply 90 equal 9945,00, which divUe by 144, and the quotient 
will be 64^9 feet, aniwer, the Ute way. 

86 multiply 86' equaf 7896, fltoltiply ,07958 equal 588,57368, area: then 
588,57368 multiply 90 equal 1 1771,47360, which divUe by 144. and the qo»i^ 
tient will be 8I«74 feet« antwer, the true way. 

Of round timber^ whou haees are uneguoL 

86 multiply 9 equal 394, the reet. then 36 lett 9 equal 97, diffi then 97 muU 
tinly 97 equal 799, whieh divided by 3 equal 943, one-third: then 394 add 
943 equal 567, mnltipiv ,7854 equal 445,3918, a mean area: then 445,3918 
mnltipiy 94 equal 10687,7939, which divide by 144» and the quoUent will he 
74>99 feett the antwer. 

136 multiply 99 equal 4359, reet. then 136 lett 99 equal 104, di£ then 104 
multiply 104 equal 10846, whieh divided by 3 eqoal 3605,333, one-third: then 
4359 add 3605,333 equal 7957,333, a mean cir. iquared :. then 7957,933 mul- 
tiply ,0795* equal 633,94456014, the mean area : then 638,94456014 multi- 
ply 91 equal 13998,13576994^ whieh divide by 144^ and the qyiotient will be 
i^34 feet» the answer. 

OF THE FIVB RSGULAR BODIES. 

UsL Of a teiraedran* 

10,899 it tfie perpcndieular competing the body ; then 10,399 multiply 6, 
(half the tide. ) equal 69,359, the area ef the trian^e. One4hird of 69,359 
it ^784 ; then 90^841 moHiply 9,79% (the perpendiMdar height,) equal 
903,641639 inches, the answer. 

2nd. €f an aetaedron* 

5«6568, a-^rd partef its length: 19 moTdply 19 equal 144^ the area of die 

mrm hsMi thmni^ti&Mt mnltinlv til moaI 8t4..5792. the nliditv. Ani. 



^ 
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Sd« Of a doduaedron. 

1S»962f 9 is the altitude oTooe of the pentanj^led pyratnMs, and 8,258392, 
the perpendicalar of the pentagon : then 8,^58292 moUiply SO, (half the cam 
of the lides,) eqval 947,748760, the area of the pentagon : then 947,748760 
ninltiply 13,869199 equal 1105,48783, content of one pyramid, whieh maltr- 
ply by 1^ and the product will be 13941,85399, the solidity. Ads. 

4th« Of an ieosaedron. 

10,39994^ the perpalfediciilar of the triangle, moUiplied by 6, half the 8id^» 
ii 69,35344, whieh moltiplied by 90 equal 1947,06880: then 69^^53 U molti. 
ply 3.0930456, (a third part of the altitude of the pyramid,) » \ 88,497993, 
IQultiply 90, (the nambcr of trianglefl,) and the produet vOf be 3769,945840, 
the solidity. Ani. 

By the tabular numbers.. 

7,663119, tabular number, multiplied by 1798, the cxAt of the side, Oke 
product will be 13941,869639, the solid eonteot, nearly as before. Ads. 

20,645799, tabular number, multiplied by 144, the square of the sidlCj the 
product will be 9979,984976, the superftcial content. Ans. 

,4714045, tabular number, mudtipried^ by 8000, the eube of the side, t&e 
product will be 3771«9360000^ the solid content. Ans. 

• 

3,464109, tabular number, multiplied by 400,. the square of the Mde, th& 
,V^ product will be (385,640800, the superfichd eontent. Aas. 

To measure an irregular bodyM 

52 multiply 39 egoat 1024, multiply ,7854 equal '804,9496, the area of the 
I)ase: then 804,9496*lnoltip1y 14, (the faU of the water.) equal n959,49„ 
which divide by 1798, (the solid inctes in a foot,} and the quotient will be 
6,51 feet, the solidity. Ans. 



PRACTICAL qUESpOXS. 

Question 1. 

47,75 multiply 18,5 equal 883,375, which divide by 9, and the quotient will 
be 98 yards 1 foot, the auawer. 

Question S. 

21 ,5 muUiply 17,5 equal 376,95 ; then 1 ,5 vmltiply 1,5 equal 9,95, the area 
of one stone. 376,95 divided by 9,95, the quotient is 167 stones. Ans. 

Question S. 

109,75 muUiply 99,5 equal 1015,1875, the eontent Of the room : then 5,75 
raultiply 6,5 equal 57,375, nwUipIv 2 equal 74,750, the content of the win- 
dows; and 1015,1875 less 74^750 equa» 940,4375: then 3,75 multiply S eqaal 
T 1,25, (the square feet in a y«Pfl of tapestry,) which divided thus, 940,4375-5- 



\ 
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Question 4. 

S,l-tl6 molliply 87f5 equal 85,394, the circumference ; then 86,394 miiltU 
nly 27,5, (tlie diameter,) equal ^375,8350, which divide by 144, and the quo- 
tient will be 16,49 feet, the aaperficial content. Ana. 

Then 2375,8350, (inehea !n the au|»erfieial content,) divided by 6, the quo- 
tient ia 395,9725, which multiplied by 27,5 equal 10889.24375, which divide 
by 1728, and the quotient will be 6,3 feet, the lolid content. Ana. 

QuestioB 5. 

24 multiply 24 equal 576, and 576 multiply ,7854 equal 452,3904, and 400 
multiply ,7854 equal 314,1600, and 20 multiply 20 equal 400: then 314,1600 
add 452,3904 equal 766,5504, the curve auperficiea, to which add 452,S904« 
the baae, and the aum will be 121 8,9408, the auperfieial content Ans. 

12 multiply 12 equal 144, multiply 3 equal 432, add 100, (the square of the 
altitude,) equal 532, which multipried by 10, Tthe altitude,) equal 5320, mul- 
tiply 95236 equal 2785,5520, the solidity in inches. Ans. 

Question 6. 

18,5 divided by 4%qual. 4^625; then 4,625 multiply 4,625 multiply ^4, aitd 
divide by 40, equal 12 toiis S3 feet 4^ inches. Ans. 

Question 7. 

S3 7 the length. By cross multiplioatioo. 

X18 9 the breadth. 18Xl8as;324feetin a floor of eartb. 

629 8 3 parts. 
X5 9 the depth. 



3620 8 4<4- 324 and the quotient is 1 1 floors 5 6 feet, the answer. 

Question 8« 

48,75 multiply 35,5 equal 1780 4-» (the decimals of a ftjot not noticed:) 
then 1730 divided ^ 100, the quotient will be 17 squares SO feet. Ans. 

Question 9. 

42 1728 94 

42 2 94 

I 

aiMVMM ^BB^^M mm^t^^m 

1764 3456 8836 roulu'ply 94 equal 830584, the cube. 
" 1764 multiply ,785* equal 1385,4*56, multiply 94 equal l30231,8864-f-3 
and the quotient will be 43410,6288: then say, aa 43410,6288 : 830584 : : 
3456 to 66124, the cube of the length ; and the cube root of 66124 is 40,43 
inches^ the length upon the perpendicular. Ans. 

If it had been 3 feet, the length would be 46,29 inches. 

All the solid bodies are in triplicate reason of their homoloeous sides, by 
Euclid, 12, 12; 12, 18 ; and 11, 33. 

Question 10. 

21 less 3 equal 18, difference; then say, to find the length of the whole 
pyramid, as 18 : 12 : : 21 to l4. the length of the whole pyramid 14 feet, or 
168 inches: then the solid content of the whole pyramid is 24696 in«je»: 
then 1728 multiply 5 equal 8640 mo. the solid content of 5 feet : then 24696 
less 8640 equal 16056 inches: then l68Xl68Xl68=s:474l63-i. P^" "^J* 

As 24696 : 4741632 : : 16056 to 3082752, whose cube root is 145,54. 
Sahtnict this root from 168, the length, and there will remain 22,46 mche^ 
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Question 11. 

All cirdM Me in dapriMt»i«a«» of their dnmeten, tf BdeTidlt; C 

iqam of the lemidiMMter of the ei^le belaniw to ^«t m^.^ ** 
SO : *pO : , 6 to !«* eq»- 1. the .pM., onS^Si*?m^Tthe^U 
beloBjiinf to the weood taaa. AmM mr. at SO • «» • " -r.- i«.^l!vi? 
the iqaii^ of the lemidhmeter <*ibm^h^L^ta^M^?S^^^ ** 
. 400 a- 180 eqaal SSO, «haw tmnnrntUrt^^^^^sT^X^ 
ftom SO iaehelk (the J^iuneJer of STtUe SLSlSd A^ t^^ 
*,t7 ioebe^ the iiteiidth of the riae or |M»t rf ST^, iJSf m^ITS! 
r<>i»l aem. br the flnt men. TiS. SBoSiTsdiSiSVdolH^TlSS 

itooe to be grauod down by the teeond mao. Then s ir in«k«« CTTu^js—S 
STP-^ M» h»h« by the ««a>d »«MlSke iXwwiSS S^i^f 

llw breadth or nog beUngiiiitodiethinl Miir ^^ »=«"■■» ui imm% 

I Qaestion IS.. 

! »«Xt8X8XS0+l4U.4O feet, the ..lid eoment T1wi«k 

A. 1* : 40 ... M : »« feet ef boa.*^ the .i;^ 

QbeBtion IS. 

IlXIIXfX«+144-S8.((+ the «lidity. wb«. he.. mpu^ A* 

Question 14; 

m^ Va«io-. M Uy. «l«h of «. woHti b«t «« H « one-thiri of «(. 

Question 15. 

ri£'^t^e'^«.j.tr5.:-ri.'C«i';s^^^ 

tone depth ; and 6 timet 48 » 852 mchnAkl^Tx^^ ^\u^ 

48 multiply 858 equal «»5040^8l5(SS.^bn^lil iS2^ 

the gwMi^t will 5 895+ basbeli, the wtiS. "'***•''• *«*«« «* 



Qtiefltion 16. 




Sirwhen i^de^Tirffi JjraoTen "^ ^ *''^^ '"" ^ ^^ 



Question 17. 

•60 feet, the length of an aere^ 
66 feet, the breadth of an atte. 



^hS^^uS^l^^T/J^J^^'^ ^ ' »'*^^« - ^^^^^ to 55460.5980, 
nTwTr/fi^- ^'^' WwmtPter of an aere, when in a circle,) -i- 8 ml 

Qoestion 18; 

Mvi S!J^^iTi^ *^u •" ^*'**' ^* "'^^ ^^« ^ •"»» = then 878,85 muU 
£ t^iSir ' ' "^^ •^'^^ "^ " ^*^* or 8» feet 7 inehet near^. 



• ARITHMETIC. S3S 

Question 19. 

9d maltiQly 90 mnltiplr SO equal 8000 ; then mj, (by Eaclid, 1 1, 33,} U 
S17 : 8000 : : tOOO to 36870^ whoae eabe root i« 83,88 inches, the ledgtl^ 

niennj, atSa : SS^SS" : : ]5 : 94,96 breadth. 

90 : 33,98 e ; 8 : 13»3t9 thnknew. 

Question 20« 

4 nmltiply 4 multipty 4 equal 64» and 9 multiply 9 multiply 9 equal 799: 
lheniay,(byEnelid,19,180ai64: 9 :: 799to 109,515lbi.or t021bs. 8<n. 
4d)rti the answer. 

Question 21. 

5 moUiply 5 multiply 5 equal t85,.aiid 30 multiply 30 multiply 80 equal 
S7000: then say, (by Euelid, 19, 19,) as 195 : 12,95. : -..97000 to 9646 lbs. the 
answer. 

Question S& 

6 multiply 6 multiply 6 eqpal 916; then say, as U : 916 t^.SOOto 981,1818^ 
i^hose cube root is 91,4 inches, the £ameter. Ans. 

Question 23. 

4,8984 the tabular number. 19 multiply 19, divide by 3, equal 48. 
937 the square of a men side^ 91 multiply 9, add 48, equar9S7: 



< 1144,3308X15-M44bs110,9 solid feet, Uie^aMwer.. 

Question 24« 

First find the Isingth of the whole cone, thus: 36 less 90 equsl f 6; then 
say, as 16 : 915 : ; 36 to 483,75: inches, the whole leoi^th of the cone; and 
then find the content of the whole cone, thus: 36 multiply 86 multiply ,7854 
equal 1017,8784» area ef the base: then 1017,8784 multiply 52,161 equal 
164i39,88-f.l798«&94,98 feet, the length of the whole cone. 

Then find the content of the top-part, that is wanting: ,7854, the area of 
unity : 90 multiply 90 equal 400, multiply ,7854equal 314,1600, (area of the 
lesser base,} -f- 3 sa 1(>4>79, a third part: then 104,78X968,75, (altitude of 
the top-part,) -i-17f8«Bl6,98feet^ content of the top*part 

Then from 94,98 feet, the content of the whole cone, take 16,98 feet, the 
content of the top-pieee, and there remains 78,70 ft. content of the frustum* 

Question S5. 

$!0O multiply 900 multiply 900 equal 8000000; then 159610 4. 2C171 «» 
185781, the sum: then say, as 26171 : 8000000 : : 185781 to 56789881, 
whose cube root is 884.3 inches, the length of the whole cone. 

Then, to find the diameter Of Uie lesser base, 96171-^900X3aB399^565, 
area of the lesser bMe: then by problem 10, (the proportion of a cirole,} in 
mensuration, say, as 1 : 1,9739 : : 392,565 to 499,8137580, whose square root 
is 99,35 : Uten say. as 980 : 92,35 : : 384,3 to 49,94^ greater diameter, and the 
lesser diameter 92,85. 

Question &6. 

5 multiply 5 equal 95, and 5 multiply 9 equal 10, and 9 multiply 9 equal 4: 
then 95 add 10 add 4 equal 39, the sum, l9-<-3aa4, and 90-S-4ss5 feet, 
the triple of a mean area: then say, as 1 : 1,97324 : ; 5 to 6«3662; the triple 
iquare of a mean diameter. Then say, as 39 : 6,3662 : : 95 to 4«080897, the 
•quare of the greater diameter, whose square root is ^090123 feet, which is 
S4»94l47 inches, the greater diameter. Then, to find the lesser, say, 

As 5 : 94^94147 : : 9 to 9,69659 ioches, the lesser diameter. 

w 
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Question 8/.* • ] 




i 



^ 

i 



multiply 8 e^oal 180, the leo^ih. 



Question S8. . > ; 

S9 maltiplf 89 equal t591, and 15 moltiply 15 equal ^5 : ^en 1591 lew 
895 equal 1996, «ho>e iqaare root it 36 feet, the pieee ttandine, anrt the piee* . j 

>rokeD oflT S9 feet, both wbleb added together make 75 feet, tfie whole lehgth 3 

of the pole. Am. 

Qbedtion d9. ' : 

(By Eudid, 6, i.) At 4,1 : ^ t : 65 io 79,96 fitfei Abi^ 

Qoestibn S5. 

The solMitir to'd Mper^eWy is as i tb 6: vfieii ithe iixis of tiie fttdlke is K ^ J 
(heanyyailS : 8:: 6 tb e|, answer for No. 31. 

Question St* 

If the diameter be 1^ the solidity will foe ,5936, and the soperfieies Si,Ul6» 
Ihat It, as 1 to 6 : and to (irid the saperficial content, moHiply 3,1416 by the 
sqoare of the axis, and tl?e prodoet is the saperfisial eonteot For the solidity, 
multiply ,5936 by the cube of the axis, and the prodaet i»the solid content. 
Therefore, beeaiise ,5236 is i^iilRtl^part of 3,1416, yon most take 6 for the 
dbmeter sooght* Therefore 6 is the answer for No. 30. 

Question S% - 

ilviB. From the square of the lenfcth of the pdte, {that is^ of the sam of 
file hypothenuae and perpendiealar,) take the sqaare of ^e base) and divide 
Ihe remiUnder by twtee the lenf^h of the pole, and the quotieat will be (te 
parpendiealar height, where it was cut oE 

75X75—55X55 

I ca 174 Ifaei;, tmwet, 

75X9 

Question 33. 

16 multiply 16 moltiply 16 equal 4096 ; then say, as 1 : ,5935 : : 4696 to 
dt44,6656-^9s=s 1079,339s, which is the solidity bffhe metal of the i;;fea|^t 
shell, as also the eoncavity. Then say, as ,5936 : 1 : t 1079,3398 to 9048^ 
whose cube root is 19,699, whicAi h the diameter of the second sAielL Thea 
r add 5 equal 19 $ and say, as 18 : S t : 1079,3398 to 446,805, the aoKdfry of 
the concavity of the second shell. Then say, as ,5'236 : 1 :: '446,805 to 
853*333, whose cube root is 9,485, the diameter of the least shell. Then 9 
add 4 equal 13; and say, as 13 : 4: ; 446,805 to 137,47846, the solid content 
of the concavity of the third shell. Then say, as ,5^36 : 1 : : 137^47846 1» 
869,5639, whose cobe/oot is 6,4034, the dilifmeter of the least shell's eon* 
eavity. Then 16, the diameter of the {|;reatest, less 1«,699, the diameter 
of the second, equal 3,301 >&. 3 = 1,65, the thiclcness of 'the metal of ^e 
grea^. Then from 19,699, the diameter Of the second, tatce 9,485, thc» 
diameter of the least, and there remains 3,3l4-S-9=s1,657, the thickness of 
metal of the second. Then from 9,485, the diameter of the least, take 
6,403, the diameter of the concavity, and there remains 3,089 -^ 2 ca 1,541, 
the thickness of metal of the least 

The metJAl o/the greatest is 107?, 13 solid inches, which divide by 4, (for 
every 4 solid inehes is ooe-fourth of a poaud,) and the quotient is 968,08 lbs* 
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TN Bute! flT thejeeood is 6fiS4SMltd lfitii«s, which divide hy 4^ and the 
fribtitfdtiB tS6,|nbi. the weight of the hecond. The metal of the leait it 
509,S3 8it>lid inehei, wHich ahride by 4, And the qamieot it 77,9S Ibt. the 
w^t of the hem ibell. ^ 

The dismeter of the tmmA shell is 19,699 inches, attd of the letst shelly 
^,4^5 inehet. The thiekness of the iftetel of the greatest is 1,65 m- <rf*the 
tetond, 1 ,607 ine. tod of the thin), ( ,941 ihe. The tmght oT lh« gretlSft ll 
268^08 Ibt. of the second, 156,38 lbs. and of the ieast» 77»d3 lbs. 

QaestioD 34. « . 

7,5X4,95X9 

■ «B 9 ioches. Abti 

3,75 

•. 18Xt4«to«3««^3w84-4-8italOjiiie1iet.-Ass^ 

QuefttioD $6* 

1896 Hiches make a square vard^ and 16 feet 5 inehes equal 197 ine. tl^f 
t^6 dhrided by 197, eq,tull 6 il^ \m, frOiU the edge. Ans. 

Question 67. 

The sqasfe root of 2$JM> eqaal 50 eaeh side; then ^00 divided hy 9, eqoal 
1950, the square root whereof it .35,35: then SO less 35,35 equal 1^65 yaidsi 
the breadth of the walk. \ns. 

Question 3i3. 

90 malti|»ly 90 eqaal 400, and 10 moHlplf 10 eqaal 100, and again, 10 nra1« 
tiply 10 eqaal 100 : then 100 add 100 eqaal 900, the two floors ; and 400 lest 
990 «qoal "900 (6dL Ans.' 

Question Sd. 

19 iBoltipW 19 roaltiptv 6 eqnal 864, a solid half foot. 
6 tniiiapTjr 6 totdtiply ^ eqatl ^16, half a foot solid. 

Ans. 648 ine. 

Question 40. 

3X3XiX5X6«790-h'ls»791^7aKl03peflehet. Am. 

Question 41. 

THe *)e TOW 1« vtiSim mi hoar, i^nd the hare 10 rtilei, the do^ ?ainhig « 
niles in running 1 hoor : then say, ts I : 10 : : 4S to «60 feett And f9Tw1t 
added to 660 feeth make 858 feet, the distance the hare was when. the dog 
•Urted. Then say, as 6l 858 : : 16 to 9988 feet, mn by the dog. Now, as 
16 : 1 : : 9988 t697ir seconds, Or 1 min. ??7i «ec. the length of the chase; and 
the length of groattd voa by the dog, was 9288 feet, or 3 for. 18| rods. 

Question 43. . 

6 hoors in the forenoon, and 3 Hi the afternoon, make 9 honrs, the Hiessen- 
1^ from Washington wtahefhre the ether: then 9 nmltiolT 4 eqaal 36 anilet' 
lie travelled, before the other nessenger surted. Then 7 4dd 4«qaa) t| 
miles, both lessen the road per hoor. Then 100 miles, (the distance be- 
tween both plaoes,) l«ss 36 equal 64. Then. say, as II : 4 :: 64 to ^3.J- 

lail^ (the messenger from Washington travelled, af^er the other from Pitts* 
bargh sUrted,) add 36, (he travelled before he left PittsbarghO equsi 59^1. 

miles, from Washington, where they naeet, and 40tf ib^^** ^^^ Pttttbai^hi 
that i% 100 leli 59| equal 40.^. Ant. 



Que|tioii 
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Aff 22 r d : : t to A, or ^V* As $4 : 3 :^: t to^. 

^Then as ,VV s 1 s 5 t *® ^^» *"* number of times they gd 
round Ihe neld, before B overtakes A. Ans. 

Question 44. 

As 5 : 7 : : 60 to 84gal]ons in 1 hour. As 17 : $0 : t 60 
to ro^^^llons in 1 hour. Then 84ga1h>iiS9 (filled in 1 br.) 
lass 7014 gallons, (emptied in 1 hour,) equal IS I'V gallons, 
(differenee in 1 hour.) IS^V X Shrs. » £6{4 gallons. Then 
100-^a^3=7d ,\ galls, remaining to be filled. Then say, 

As 7 5 5 :r TSiy to^^lj^min. past 6 o'clock, Ans. 

Question 45* 

As I : 1800 :: | to 4800 dollars. Then. 4800+60003^ 
10800 « f of his fortune. Then say, 

As f : 10800 : : } to 15120 dollars. Ans* 

Question 46. 
12xtOs8l£0, whose square root is 10,954 Ibs^ Ans^ 

Question 47. 
I of |=^g«gi. Then say, as i : 1500 :: ^ ttk $$6000. Ansfk 

Question 48. 

1+ j-}-i «i 1. Then 1 — li=,V> therefore ^^ is equal to 
50+303s80. Then as ^V : 80 : : -f to 960, number of trees. 

Question 49^ 
Suppose A and B had 50 dollars: then say, as 5:T:: 5Q 
to 70, K's and C's : then say, as 7 : I : : 70 to 10, C»s~B'8. 
Then 70— 10«60-^-2=S0 for B; and 30— lOsaSO for A. 
Then 30.+ 10r=40 for C. Then it will be, A 20 + B SO-f 
C 40 = 90. Then say, * 

As 90 : SOO : s 20 te 44| for A. 
As 90 ; 200 : : 30 to 66f for B. 
As 90 .-. 200 : : 40 to 88| for C. 

Question 50; 
112,8*4-12=:9«4asthesecondnumber: then as4 : 9,4 :6 
12 to 28,2arfourth number: then 28,2— 9,4 si 8,«, differ* 
ence of the second and fourths Ans* 

Question 51. 
40x7=280, and 40x8=320, and 40x9=360: then A 
will travel 280 miles, B 320, and C 360 : then 280-^7, and 
320-^8, and 360-^9=40 dayS| after they started. Ans. 



ARITHMETIC. ^ ^ 

(^estion 52. 
1X7+3X5 ^^ ^ 

5x7 

Question 53. 

A + B + C + 1>« SOOOOdoUa. 
B + C + D + E «r 36400 
A + C + D + B « 24000 
A + B + G + E » 22400 
A + B + 0+E = 25600 ' 

1 18400 -^ 4, (the number of combir 
nations,) equal 29600 dollars. * 

8uni of their fortunes, 296Q0 dollHi. 
B + C + D + E » 26400 

3200, first daughter's Cortune. 

Sum of their foitunes^ 29600 
A + C + D + E « 24000; 

5600» Charlotte, 2nd daughter. 

A + B + C+I> + B«29600 
A + B + D + E « 25600 

4000, the 3d, or C's fo^tuncr 

A + B+G + D + E«=29600 
A + B + C + B en 22400 

^7200, the 4th, or D's fortune. 

A + B + C + D + B=:29600 
A + B + C + D « 20000 

.9600, the 5th, or E's fortune. 

Question 54. 

5i leagues equall6,5 miles; then 16,5—^/42056462+6 
x6s:13,943 miles, equal to 73619 feet nearly :.then 736l9x 
73169-^42056462»129 feet nearly. AnSr 

Question 55. 
Suppose A*8 100 ... 

B^is I ^ As 216| r 234 : : 100 to 108 A^s 

C's is i 50 Ag 2l4 •' ^4 

— A^216|:234 

Question 56. 

Suppose S16 the first time, 48 the second tiine, 144 the 
third time, and 432 the fourth or last time^ all amounting to 
2640. Then say, as 640 : 320 : : 16 to 28, the first time. 
AgBun^ as 640 : 320 : ; 432 to SS16^the last time. 



\l to 72 B's 
50 to 54 C's 
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At 10 : t 
Ag SO : 1 
As 40 : 1 



Ito.V 



AsH 

A8H 
Ab« 



QnestioB 57. 

•Ehen A+is + if 
» TO A Then say, a« ^ s 1 
1 to^ 5min. 4S|8ce. Aiu. 

Questiott 58. 



• • 



ito 



so 
so 
so 
so 






« • 



• ■ 



I* («i) to 7^ doll^ 
a («J) to 5i^ 
«(«i)to^4ff 

« (=*) to 3H 
Question 59* 

Suppoie the awmbfr eombted of 60 membert s ihen hatf of^eqf*! $$, 
and 90, (a third of 60,) add to equal aO, and eO^^aOtaSO^ Then 60 1«« 
50 eqnal tO, wM«h 10 ihaald equal the third of 60, and 10 abient : thos' 3^ 
lets to«qiuil 40^ emr ten little. 

AipuD, mppoM 90, half of which is 45+90«r6S» fken 90*^ tissJO-V 
10= 40: then dO-^-CSs^* should equal 40; thereAre 40*^fi&=3:«4t erfOr 
too little. -•- 

lit np. 6 90 Skd tap. 

X 

Bifor 90 15 enf»r. Emm 90— 15t=:5 



1800 
900 

900 



900 



5 = 180« the mimber. Aai^ 

Pmov. 180-4-9+901=110, and UO^i-S+Ws^i then tt0.fm<t) -f 
70 (absent) ss 180. Ans. 

Question 60. 

First Tent in one boor will empty --•*>. ISO gaUonn 
Second vent in one hoar will empty ooe4)alf 60 
Third Tent in one hoar will empty one-third 40 

Then three Tents in one boar wiU empty 990{c>lh)iu. Thenii^« 
As 890 : 1 : s 190 to S9 min. iSii see. Ao8i 

Question 61. 

6000 difided 1^ 190 equal 50 eobie feet 1 1995 oz. ^ the speei5e sraTity. 
•r a onbie foot or lead : then 11395 multiply 50 equal 566950 oft. or 15 tXNis' 
15 cwt. d qrs. 96 lbs. 10 ob. Ana. 

Question 6S, 

90 mnltiply 4,5 eqnal Id5 feet, area of the side ; and 135 multiply % (the 
eentre of graTity,) equal 970 : then 970 multiply 69,5, (the specific gravity in 
pounds of a cubic foot of rouBing water,) equal 16875 lbs. or 7 tons 10 cwt. 
9 qrs. 19 lbs. Ana. (See page 907.) 

Question 63* 

8 mhUiply 5 equal 15 square feet, the area of the bottom. 15 multiply 4 
equal 60 nubiclbet in the Tessel: then 60 multiply 69;5, (the specifie g;raTitT 
In poMids,) equal 8750 Ibik or 1 ton 13 cwt 1 qr. 96 lbs. Ans. (See page 907.) 



ASmiMBTIC. u^ 

.Questtfm €^^ 

iOOjRudk itev mitiottf eqtutfiS fwt pftr^tcbcuid:. sy t ^ ^^Ha m ^ m of a 
foot for the perpendienlarbeightv or MX of th&w«lCf : then 6&9 X ,3ft«tt 
fi4»375 Ibt. the'praMore apon eftcli iqosre fi*>t : then 15 inaUrpIy 4eqaat 60 
fee^ the.MttitX)f the otaitMta^ then 4^375 iii«ltiplf 60 «fi9l 146^5 Ibi. Koiiw 
with the veloeify of 5 feet per leeoad: therefore 1 463,5 maltiply 5 e^tial 
7312,5 1^ ^'^ (See page .«r.)^ 

Qttcstfon 65; 

1560.S5 maltiplf S equal 51^,5; then 3161^ (Mim'of theb! MiMies,) leit 
3180,5 equal 40,5 -^- 3 eqaal «0,36» vheM Iqaare root is 4^5» half the 4iff« 
and the aquare root of ^1560,^5 equal 39,5; rhalf iumJ wM 4,5, (half diflT.) 
equal 44, the greater number. Then 39^5, Qiidf iiCiu,j I6ai4,$,.(|alf di£) 
equal' 3$i the Tcaae^ nhmber; Am. 

COO-4-8 equal 7S| t!heB75.mQlti|^7 75 eqtjwV 5695 fee|».th0 height the bo^ 
liQat&H fraBBf taaequimthe velpoi^ of 609 feet pep aeeond. Ana* 

J2teEfarihUm|liiieliKlseqaettiaaa« ThtfaquererostorthefteCia the 
apaee follen through, will aintaye bfi equal te^noieighth of the TCJioeity ao* 
quired at the en4 of the fall; therefore dhrtde the Teioeity hy 8, and tho 
aquare otthe quotient will be^ the- diataoee fallen through, to aequhw that 
Telodty. . . 

Qnestion 6r. 

19 multiplf 18 equal 144, the aquare of the aemtdUmeler; then 144 mu1« 
tiply 8 multiply 90, and divide bf t44^eqaar 40 feet, the lolidity, when hewn 
iq^ace; Now^ to find the whole aolidity, 84 multiply 84, (whole dmmeter,) 
multiply ,7854 multiply 80 -^' l44 » 68,8, the whole eontent, from which 
take 40^ the eeutent, when hewn-aqiBMe, and there remaina 88,8 feet, the 
content of th^alabi. Ana. 

Rv£B. Multiply twiee the tonare of the aemidiameter by the length, and 
divide the prodnot by 144, and tbeqeolient will be the anawer. 

Qpiestion 68ir 

9 mnUiply 9 equal 81, tfnd 5 multiply IQ equal 50 feet : then say* 
At S : 81 s s 50 to 810, whole square root is 88,46 inehea, the ansver. 

•K QaestioB 69. 

We^t of 8 paasengm, 336 lbs. and of the body<of the ehimB|.84ibi;aiii£* 
ing 420 lbs. 8 ft X IS — 96 inc. Then say, 

Ai 96 : 490 :: 30 to Idlilbs. Aoft 
At 96 t 480 s: 80to87ilba. 

Question 70. 
A, B and C, cando it in 15 Aajsm * Ihmk saj^ 
As 15 : 1 : r 1 to" ^^^ by A, B^and C» 
As SO : 1 : : 1 to -^ by A. 
« As 40 : 1 : ^ 1 to ^ by B. 

Then A^^+:Ar=iIir» and ^V - ifcr? then thr^ih^ih' 
Then say, as ^^^ : 1 : : 1 to IflO days by G. Ans, 



f 
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Qliestion Ti* 

As 9Qt t :: 1 to^V^^^^^^'^ ^^ ^^' l:rito X, 
bjA+B+C. then^V-A-^ Then say, 

As -/if- :. It: 1 toSO'daysbjC. Ans^ 

Question 7% 

glytS leM f ,40 eqaal 5 eentt low oa eveir 195 eenti. Tben n^, 

Ab ISS. L 5. :i 100 to idolljk Ani. ^fier eent 

*- Question 73; 

Af S^lS i Sl^ s s g8,dO to IS^, firat eott per yard: then 2,40 leti 2 
«qiuil 40 Hk profit m jj^S. Then iay, at.2 1 40 : s 100 to^ per cent gais^ 

QuestiQa 74. 

46 multiply 46 equal 9U6| waare of the greater, and 35 ipultiply 35 eqaar 
iiSS^iqaare of the letter. 3S4T, tmnof the aqaaret. Aas. 

1610 -t- 46 <« S5i tite lester namber.. 46, (Qiie greater namber,) lew 85,. 
(the letter number,) equal 11» tile differenoe: then Ur nialtipiy 11 moltipljr 
11 eqoal I8SI9 the «abe of their diflerenee^ Aasi 

Question 75^ 

* + *«l*5*cnl — U-'iV Thensay^ 
As xV - ^^ - ' I to 216 feet, the answer^ 

Question 76. 

St^40 leas glf,94 eqoal ^3.16; then lay, as dyds. : $8,16 : : 1 yard 
to S4 cents per yard, the answer. 

Then S^MO add %\ 8,94 equal S^,64. Then say* as 84«t» : 1 yd. : : 
£96,64 to 111 yards in both pieces. Ans. 

Question. 77^ 

St034X18X4es5834U8qts> then say, as f : 1 t : 5834448 to 65637S4 
botUes. Then 6568754<|-l44ss45581 gross 7^ doz^. Ans. 

Question 78. 

As ff : 10 : : 9 to 15 footmen : then 5 wagons at 85 ets. eaeh is 125 ets. 9 
llorsemeo at 19^ ets. eaeh is 112^ eta. itnd 15 footmen at 6^ ets. eaeh, 934 ets. 
amonnting in aU to 331^ ots. Then say, as 331^ : 1 : : 1325 to 400. Jheo 
«90X SsbSOOO wagons, 400X9«ss360p horsemen, 400>^15«>6000 fdotinen. 

Question 79. 

A 8^ B 4k C 5, D 6, £ 8: then 2+4+54-6+8«95| the sam. Then 
As 



95 
95 
98 
95 
95 




9000 : : 9 to %\m for A. 
9000 : : 4 to 320 for B. 
9000 t : ff to 400 fete. 
9000 s I, 6 to 480 for D. 
9000 : :. 8 to 640 for & 

Question 80. 



Soppose 90 admirals eaeh J^l, which is j$20i the 30 post-oaptaios eacb 
80 ets. whieh is S^* ^« ^^ sailing-masters eaeh 50 ets. which is gt9, and 
the 9iUenteiiwtS4Hmhdd| ets. which is gi. Then 90-f-94+12+8eai64( 



\ 
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Then Mf , m jgfti : gSSfl . : : £1 to £4. 

64 : «5fl J : 50 to « ** ^•^ •*•"' 

64 I SSft i: 881 to I,33| 



V Pftk 




7 
4y^»80 doIU. paid by 20 admirals. d.MX10x=::96 dotls. piiH by SO 

pott-eaptaini. SX34es48 dollr. paid by 94 sailinS-mattera. I,3d4 Xfi4«ai 

SSdoRs. paid by 94 lieatenants. Ana* •. 

Now to find their proportion. 4 admirsli paid eaab 4 dolla. amonntiog to 
16 dolla. 5 poat-captalns paid each 3 dolk flO eta. amonnting to 1 6 dolls. 1 
poatpeaptaina paid 3f ddHa. t6 aatl^i^Tnastera paid emit S dolls, amoantint* 
to 38 dollara. 8 saiKng^maatera paid 16 dolla. and IS lieotenanta paid eaelr 
1 dollar 831 cents, amoanting to 16 dollara. 

Questiop 81. 

M 19 i 1 : t t to ,0838339 A 4- B 

14 : 1 : ; * f to ,0714985 fi + C 

15 : tit I to ,066666 A.4-C 
18 t t « I 1 to ,055555 K + B 

,976989 

Then la^, ta ,976989 : 3 : : 1 to tO,8S09505 daya, all working together. 
Then 14*-10,8309505a3,l690f. Then iay» as 3,16905 : tO»83095 : : 14 
to 47,848 dtye by A. Then 15 — 10,83095 e* 4.16905. Then say, aa 
4,16905 : 10,83095 S t 15 to 3M69 days by B. Then 18^ t0,83095 « 
7;i6905. Then aay, aa 7,16905 : 10.83095 : : 18 to 97,194 days by C. 
Then 19^IO,83095«sM6905. Then aay, »a 1,16905 : 10,83095 : : 19 to 
1119176 daya bj D. 

QaestioQ 82. 

RvLi. From the Mini take the differenoe, and half the remainder if the 
•qoare of the leaa, which taken from the eam of their aquarea, will give the 
•qoart of the greater. 

908— 80=sl98-4-S3i^; then 908— 64=rl44. The sqoare root of 144 '» 
19, the greater; and the aqoare root of 64 ia 8, the leas nombers and 19 leaa 
^eqnal 4» A bid more than B; Ana. 

Question 8S. 

Brak. PMtotlmi4wr»oftheiraamtakethe«Nnofthek*sqaaref,and 
from the anm of their aiparea take thia remainder, and the sqnare root oif the 
difierenee will be the diffbrenoe of the two nambera. 

50X50 eqoal 9500; then 9500 leaa 1300 equal 1900 s then 1300 lem 1200 
|nal 100^ whose aqoare root is 10, the diflbrenee of the two nambera. 
50, (the anm,) -I- 9 eonal 95, half the cam ; and I0<4*9 eqoal 5, half the 
Mbrenee. Then to half the anm ndd half the di ff f rene a , end from hnlf the 
•mn lake helf the difference, thoa: 95 add 5 equal 30^ Mm graetor im»ber s 
aad 85 lesi 5 eqoal 9Q, the leiMr nomber. Ana, 

Question 84. 

Boppoae 1 boy got 1 dollar, 1 woman 9 dollars^ and 1 man 4 dollara. Then 
tX9 eqoal 0, 9X6 eqoal 19; and 4X4 equal t6, aaaking 37. Then saft 

At 37 s 316,96^ :s 9 to S77«10-^9=:g\56| eta. for each boy. Ant. 

Ai sr s ^6,95| St 19 to 10i,80»>o^ I7,t3| eta. for eaeh wom»h 

A5l7l 5I^M|:i 1ft to l^^S}^4aB34|96| eti. fot MiiJMm 

Y 



Question 85. 

Suppose the greatest T50x3«s4509 and th« lesser ll^x* 
5«=58a|; then 5BS4*-450<»153^ error. 

Again, suppose the greatest 140x3»:4209 and the lesser 
1 26| X 5«633| ; then 633 J— 420 =2 1 3 J., error* 
1st sup. 150 140 2nd sup. 

Error 133^ 213^ error. 

560U0 96000 
56000 



SoTbeciusc the re- 40000 -5-«40 «16^, the greats 
suit of the multipli. est number ; and 266|— I66f .^b 
«ition is thirds. ^W, the lesser number. Ans. 

Proof. 100x5ts500, and l66f x3»:500. 

Question 86. 

8D|ipQw hit age SOyeam She moit he 15 yeam. 

lived together 80 90 

He most he SOyeart. She moit be 45 fean; 

Then hit age wat to her't, at S to if • Theo tay, as I7 : i : s 45 to 65 
^jean he shoald be. Then 63 lets 60 eqaal $, error. 

AgaiDy soppote he was 90 yrt. She mutt be lOyra. 

Lbed together 30 SO 

-^0 —40 

iThen tay, as if t S : : 40 to 56 yn. he ahtiald he. Then 56— SOaorff, enot, 
Itttap. S O. go tod wipfc ' 

Gmr 9 6 error. Bfra%. 6 lets 3 eqaal 5. 

60 180 
60 

— -l^"^ 8 as 407n. fie waiy when married, and eoo^ 
te^eatly die matt be 90 yeart. Ant. 

Pboof. When married, he wat double her age, tiiat it» at 1 to S; tbece- 

•re 40^«aDif0,.her age. Then 90 years after, hit wat to her't as 9 to tf« 

Then he was 70, and she was 50; thus, at 8 : if : : 70 to 50, her age at 
that time. Then 50 yeart more makes him' 100^ and her 80 ; and hit pro- 
portion to her it at S to l|; that, at 3 : l|. : : 100 to 80, her age at that 

time* 

Question 87. 

Rvis. The vrloeily of the two hands of a weteh or elock, are fo eaeh 
•Iheratlftol; therpfwe the diffJ»reno« of velocity it If— l=sU. ThMtny, 

As 11 : 1 3 : te X 1 to )/i 5m. ST-^^ue. Ans. 
11 : 1 :: 1$ x 2 to 2 10 54^ 



ARITaMETIC. S4S 

Quesiion 88» 

Rins. From (he lam of thdr iqiiaret take ttie sqmre oftheir difl«renoe« 
uid to the nim oftheir iqaaret :)dd the remainder, and theaquare root of this 
lam will be the sam- of the required numbers. Then to half the sum add 
half the difiereoee, and from half the sam take Half the dUferenee, and'yocr 
will ham the two -numbers separately 

12500— 5OX5Osxt0000-f-l$5OO=:$£5<K), whose square root is 150, sum of 
the two numbers: then ISO-f-t equal 75, the half lum: then 50 is their dif« 
ferenee: theB-50'4'3 equal <^, half diflfi^renoe: then to 75, half thft sum, add 
S5, half the difierenee, making 100. the number belflUgiog to A { and 75 Urn 
SS equal SO,, tbe namber belonging to B. Ani. 

Qaestion 89. 

14 add 14 equal 38, what both had ; then 396-4-28 equal 12, the differeneek 
Then 28 -r- 2 equal 14, half sum; and 12 -§«• 2 equal 6, half the difference. 
Then 14 sdd 6 equal 20, the number Tom retired with : then t4 less 6 equal 
t iTafik had sdll $ therefore it will be that Jaek lost IV-SsaG he lost Ant. 

Question 90. 

288-4-12 cquaV24».the sum, and 24-4*2 equal 12, the hslf sum, and 1^ the 
difference : then to half the sum add half the difference, and from half the 
ium take half' the difference, to find the two numbers. 12 is half the ssm^ 
and 12 -4- 2 equal 6, half the differenoe; then 12 add 6 equal 18, WilUam'i 
ahare, and 12 teas 6 equal 6, John'* share. Ans. 

Question 91. 

lEUns lor all neh questions; As unity is to the distance, so is the nambev 
ID ranki less by one, to a fourth nonber. Next do the same with the file, 
and multiply the two numbers found togathor by the proportion stated, and 
Hm product will be the answer, thus: 

At 1 : 4 t : f^^^ ^ ^^' ^ ^ * ^ > > ^^^t to 140k 

Then 920 X 140 equal S0800 square faet Anik 

Question 98. 

KVLS for all such' questions. Say as the ratio !h Ite^tK is to the ratio in 
kreadth» so it the number of trees to a fourth number, whose aqoare root ia 
the number in breadth ; and^as the ratio in breadth is to the ratio in lengthf 
to it the number of treet to a fourth oumberi whose square root it the Btu^ 
ber in length, thus: 

As S : 2 t s 600 to 400, whose square root it 20. 
At 8 : 3 : : 600 to 900, whose aquare root is 30. 

That is, 20 in breadth, and 80 in length. Ant. 

Then say, at 1 ; 7 : : 20— t to IS3. As I a 7 si 30^1 to 90$, 

Then 203 multiply rS3y equal 26999 iqaare yardli Ant. 



Question 93. 



^■''•%. 



6 moUiply 6 equal S6iand'4 multiply 4 eonal 16; multiply 3 equal 48: than 
tay inversely, as 36 ; 4 : : 48 to 3 hourt. Theofoc double iay» at 1 : 3 s » 
% (dtfeet proportioQ,) to 6 hour» Aos. 

Question 94. ' ^ ' 

60 multiply 60 equal 3600, and 17 multiply 87 equal 1369, and 23 moltiply 
Its equal 5t9: then S600 'eis (369 equal •2231, square root thereof, 47,i3-f-, 
Then 3600 lest 529 equsi 3071, whote tqoaK soot it 55»4l4r* Then 47,2^ 
add 55,41 equal 108.64 feet* Aot. 
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Question 95V 

4 add H c(|dal 5|TOifei per hoar, down the riter ; aad'4 lea 1) equal 94 
milei per bearf up the ri^er. Then 5f arid S^eqnal 8 milea par hoar, 1^ 
Hie two boats. Thea tar, at 8* s t : : ^ to S^ hourt. Then aa the tw« 
boats wHl aomptete the 2D niileriii 9^:hrs. and the boat from Wheeling goe« 
' at the rate of 5^ miles an hoar, and the boat g^iof; to Wheeling, goes at the 
rate of ^ railes an hoar, it will be thos: 5^X Sfao t S| miles by the boat froia« 
Wheeliogy and t^X9^sBs(H miles by the boat going to Wheermg. Ant. 

PsMf. 13j add'6| eqoat SO miles, the disCaDatt 

Question 96. « 

17S8 ioebea in a solid foot; then t72SX4c969t9iQ0.. -4- 12 » 576 feet. 

,85X«25X4«aBi, or ,1500* ijineh square will tske 4 inches in length to 
.. nake a eobie iMib. 

Question 97. 

Her age 4x4ib16; then say, as f: : 16 : : t to 36: then 
i^ 56-&.3«sf12: then say, as f : 12 : : 1 to 42: then 42-»»Swb 

14 years* Ans. 
Proov. Her age 14 ; then 14x«s4S,.and | of 4e»18,. 

and lSx3«»36, and |. of 36caB 16, whose square root ia 4. 

* . • - 

Question 98. 

RvKB. To hair the snm add half the differenee, and that snm is the 
greatest Mirober; and from lialftbe snm take half the diSetenee, and tho 
remainder la the least nomber. 

48 (sam) -f-9»24, half snm ; then 44 (diffl) -f-tB7, half the dt&rene^. 
Then S4-)-7aB91t greater nottber ; and 44->7=si7y less nnmber. Aaa. 

Question 99. 

This qnestion ii to tteasnre a <|iiadrant, or tbelbaiih part of the oirenpi- 
ferenee of a cnele. The height of the signpost is the radios, or semidiame- 
ter of the eirele ; therefore it will be 40 fttot, eoaal to the semkliaraeter; and 
40X 2=S0f the whole. dhMneten Now, to find tibe eireamferenoe, say, 

Aa 7 : S8 n 80 to SSI^ feet, the air. Then S5lf -4-4, (the fourth pact 

of the eir.) eqnal 69f feet, the enrre line Ibrmed by the top-endnf the sign. 

poiti in fidlinf. Now, as 1 : 1 :: 62^- to 6€days SOhn. 34f.min« Ana. 

Queation 100, 
A + B A » ftrzT 

A + C i4 *» 5SW6 Then ,9430-*-?, (the nundber 

B 4- C 1 » «285r of combinations,) Bs,4ri5. 

9430 
A+ B + C « ,4715* A + B + C ■» ^71* 

A + B >s,2rsr B-fCe«,s85r 

C = ,1988 A m ,1858 



k 



A+B + C»»47I5 

A + » ,3846 

B«: 




ARITHIf BTia 24ff 



Then ssLjf as 4715 : 10 : 

4715 : 10 : 
4715 : 10 : 



1988 to 84 Sl|^ cts. for A. 
1858 to 3 94^^ cts. for Bi 
869 to ^1 84||4f cts- for C. 



Proof JIO 00 
Question 10 h 

8u|mo8e tbe distance 10 miles, from Warfiington to Cgmbridge; then 
Endlejrs horse will be 10 boars in hauling the load of salt, that is, a mile m* 
hoar. Endley'a and Laarenee's will haol the same load in 6 boors, that »». 
a mile and two-thirds per hoar by the two horses. Endley's and Skinners 
will haul the same in 4 hours, that is, 2^ miles per boar bj them two. Now, 
to find the rate per heur for Laurenee^ horse, and Skinner'SSb 

Endley's in 10 boors, that is, tO-S-f Oa»l mile per hoar. E's and L's in fr 
hoars, that ir, 10-r-6=:st and two4hird8 per hour. E's and S's in 4 bts. that 
is, 10-r-4=S^ per hoar. Now Endley's and Laurence's went a mile and 
two-thffds an hour, and Endley's went filone a mile an hoar; therefore Laa- 
renee's horse will «> two-thirds of a mile an boor, and E's and S's toavel S4 
miles an hour. E's will go or trarel alone one mile an boor; fterefore wit' 
liorse will traYel 1 j miles an hoar. Then the proportions are— Endley's one. 
mile, Laurence's two-thirds of a mile. Skinners a mile and a half per boor* 



Then 1 + f + li » H- ^^^^ ^^7f 

g cts. m. 



As S^ : £00 

As 3| . : 200 

As d| 9 200 



1 



lito94 73 6\i W.S. 
1 to 63 15 7^ J. E. I Anfc 
f to 42 10 5/y J. L. 

Question H)2; 

RuLB. From tbe centre td the given height being 1 i semidiameter^ mot^ 
tiplj the square of 1^ by the weight, and the prodaet will be the answer. 

1>5 X 1,5 X 400 a 900 lbs. Ans. 

Question 103. 

180 -7- so = 9, whose sgoare root is 3, that is, S semidiameters from the 
earth's centre, which is equal to 4000 X S = tSUOO miles frond the earth's 
centre. Then ISOOO less 4000^ (tbe earth's semidiameter,) equal 8000 milee 
above the surfaee of the earth. Ans. 

Question 104. 

The proportion is as 1 is to S, to lose half its weight ; therefore it will be,- 
As 1 : 4000X4000 : : S to dSOOOOOO. Then v^3^K)00006=5656,85 mifes 
from tbe centre of tbe earth. Then 5656,85 less 4000, (the earth's semi-^^ 
diameter,) equal 1656,85 mNes above the surface, or in the air. Ans. 



Question 105^ 
As 13 : 1 : : i to ^. As 8 : 1 : : 1 to 



1 



Then |— ^«tIt5 *hen as i{- : ] : t 1 to 20|day8 by B. 

Question 106. 

f mile equals 390 rods ; then 320 mulUply 320-7-t60s640 acres; and 320 
multiply 4 multiply 10, equal 12800 rails: then 12800 multiply 12800^640, 
•qual 356000 raits, which will enclose 256000 acres, which is 20 miles square. 
M 71 
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Qaesti«Q 107. 

PtpiMV t Ibf. C3B IS Hm. Kinger. Sin^r 19^Hii. ss ifHbt. elofea. Clove* 
to fbt. s;z 63 lt». ftoipir, ftt 5 ets, a potiAd. Theft 13 X^7S X f>3 X5 X tOO=s 
1945|«5. Then 6 Oittltipty Id mulUplf 10, equal 1140. Then 1945125-4- 
1140^=1706,25 e^ whiofc i» 17 doll*. 6^ «tg. per 100 Ibi. Ant. 

Question 108. 

As 15 is added to the rnhnber^ it will be 45 + 13 ss 56 : 
then saj, as 45 : 80 :: 58 to 105 doUar^ 1 1^ cents \n tbe 
same time; and in twice that time, the 58 persons will spend 
103 doils. 1 11 cts. (^ :=f ) X 2 == ^06 dolls. Z^ cts. Thea 
say, as 2£0^2i2| cts. ; 70 : ; S^i to 85doiU. 53 cts. 5+ 
mills per hhd« wliich x 2 « |71 dolls. 7 et»« nearlj* Ans.. 

Qaestion 169. 

S^X4ss88 milesy the «lerk is before ilie messenger; and 
3d»>— 2£aBlO miles, the mcseenger gains on the clerk eac^ 
day. Then saj, as 10 : 1 r: 88 to Si days. Then 8|x 
S2=£81| miles, the messenger travelled, before he over- 
took the clerk. The whole distance 400*-£8l|= II8| 
miles this side of Philadelpkia. Ans. 

Question 110. 

Three-eig^itln of 9 dolls. SOalk aqial 89^ ets. gaioeit {Mr ywd, when told 
at 2 dolit. ^ cts. Then S dolls. SO ets. less SS^ cts. equal 137^ ets. per yard, 
first cost Haised to 2 dolls. 70 ets. from wWiob Cake 1 dol. 37^ ett. first eost» 
and the gain is 1 doU 32^ cU. Then say, as 137^ : 13«^ : : 100 to 96 doUs. 
36 ets. 3-f- mills per cent. Ani. 

Question 111. 

The son's share to the mother^ is as 2 to 1, and the 

mother's to the daughter's, is as 2 to 1 ; therefore their 3 

shares are 4, 2, 1, which added is 7. Then of course their 

real shares are ^, 4, and ^ Now f — f-=yT » therefore say, 

As 5\. : 8000 : : ^ to 7000 dolls. Ans. 

Question 112. 

Suppose A'again to be 2; thea^ by the question, B's is 3> 
and C's will be 4, making 9, the sum. Then say. 
As 9 : 936 : : 2 to 208 A's gain. Ans. 



9 : 936 
9 : 936 



4 3 io 312 B's 

4 to 416 C's 



Sk5x7sIQ5^ common denominator. Then say, 

2 : : 1 to |; tlien | of 105 = 70 A's 
1 to J; then | of 105 = 63 B's 
1 to 4 J then ^ of 105 « 60 C's 



As 3 

5 

7 



3 






IM. 



sum. 



V 



Atattmtfttc. 

TheD say, a»^ 193 : 15440 : : 70 to g5600 A's stock. 

19S : 15440 ! 3 65 to 5040 B*s stock. 
19$ : 15440 t: 60 to 4800 C^s stock. 

QttestioQ Ud. 
Suppose hit «ge^ when married, 27 jt^f. 



Wt 



Hei^s matt be 9 yr|k 

15 



43 
Then his shoaM doable her'tt 4S 

iSitor toflt little bf 6 yn. 

AgaiHj fliik]^pMe Uv age 90 yettt. 

15 



ElTor too little by 
Istiap. S7 



Errop 

From 180 
IVke 135 



X 



45 
50 

5 yean- 
so Snd sop« 



84 

Doable of hei^A 48 

Helr^l moK be t^fm 
15 

S5 
8 

50 



5 error. 
135 



Bhnrsi 6-*«Sb19 dtviMMP. 



45 -S- 1 as 45 years, his age, when married; 

NTbw find her age by this proportion : ^s. 3 : t : s 49 to f 5 fear^ her 
aKe, when married. Then 45 4- 1^ ^^ ^ ^^ "S^v when married 15 years. 
Then fini her afe by the fbliowing proportion : 

At 8 : \ \% 60 to SOyeart,hera||0«wheBmi«ffie4 If yewk- 
Therefore^ when married) he waa 46, and 1m wi^ f Sx Ani. 



QBHtion 114. 

As S : 5 : : 9000 to 5000 for B| Ihett Sflj^ 

As 4 : r : : 5000 to 8750 for A. 

Then A got 88750, B 5000, and G 2000, making^ th« 
whole legacy 15750 dollars. Ans. 

Qneftfion tlS« 

dxS»9, the fl«|itare of A's distance; atid 6x6»S6, th^ 
square of B^s distance* Then, 

As 9 : 1 :: 36 to 4. A is 4 times as warm as B. Ans. 

Question \\^ 

The vetoclty of the ram is *4 feet, and the weight of the 
ball 4ilbs* Compounded make a fraction of fl^tf. 
Thea it will be ^x 8000^4 JrH feel in ft aeeoorf* Ans. 
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Qoeation 117. 

As f ; 90 : : 126 to 113 dollars 40ct8. Then the firse 
cost was 21S2— 1 1S)40 » |8 dollars 60 cents. Then saj^ 

As 90 : 1 : : 18,(30 to 20f gallons of water* Ans. 

Question 118. 

1st Siippoie the bodf was 40 inmoog, then the tftil matt be 20 -f-Sar^S. 

Length of tail 88 inehei^ 
Head 8 

36 40 — SSeaii errocv 

tad. Sfi|»poie the body wai 60 ine. long, then the tail matt be ^O'^SeaJfi.. 

Length of tail 38 inehea. 
Head 8 

46 60 — 46«!4kerrair. 

lit m^s. 40 6 Snd. np. 

X 

Error 4 14 erroe< Errors, 14— 4bs10| dtTinqv 

S40 560 
S40 

SaO-MOisaSinohes, the length of thebodf. 

The length 6f the body was 38 ine. 
The length of the head was 8 
Tail equal* half the body and 7- ox 

head, that is, 38-^2H-&»3 !! 

64inc; whole length of the fish. Ana.- 

Pboot. The body was 38 inehes long, just as long as the head and taik . 
The head 8 ine. and tail 84 ine. making 38 inc. 

Question 119* 

They gain 1000 dolls. A's gain 550 doUs*^ 

B's share 450 ^ B'sg^n.450 

A'sgdh 550: 100 diffl 

As too : 192 : : 550 to 1056 A's -i- 8 «= 132 dolls. 
As 100 : 192 : : 450 tb 864 B's -^ 8 « 108 

A's was valued at B^^ snd B's at St08per hhd. Ans« 

Question 120. 

180-j-4=45, and 100-.6=s94; then 94 : 100 : : 50 ti> 
53 dolls. I9|^cts. Then 5a,19||— 45»8 dolls. 19^ cts. 
Then saj, as 53^19^ : 8,l9f| : :. 100 to 15 dollars 39*t- 
cents per cent. loss. Ans. 

I oMutted bringing, in the finctioos in the 1st and 2nd numbers. 



ARITHMETIC. «49 

* 

Question ISK 

As &i : 100 : : 154 to g4400 for one year. Then saj 
inversely, as 1 : .4400 :: 1,25 to 3520 dolls. Ans. 

Question 122,. 

The barrel contained S2 p:allM|Sj||^om which take 5, and 
there will remain 27. Then sl^ 

As 32 : 27 :: 5 to 4,\ p:al Ions of whiskey. 

Then 27—4^^ (jrallons taken out) = 22|f gallons whis- 
key in the barrel yet*- Then say. 

As 32 : 22|| : : 3 to 3^^^ gallons whiskey. 
Then 22f|—3^\ = l9^\ gallons of whiskey in the 
barrel yet. Then say, 

As 32 : 19^Vt •• 5 to 3,l|J^ galls, of whiskiBy 
taken out Then 19^^^— 3^ J|f^ = IG^^^ gallons of 
whiskey in the barrel yet. Then say. 

As 32 : le^i^ : : '5 to St'^VyV gallons whis- 
key taken out. 

Taken out the first time, 5 gallons of whiskey. 
The second time, 4/^ 
The third time, 3y%\ 
The fourth time, 3^|^ 
The fifth time, ^Jfifi^ 

Total ISiVt^Wt gallons taken out 

From 32 gallons, contents of the barrel, 
Take ISiVAWir ga'^ons taken out. 

Ans. IS/^V/VtV gallons remaining. 
Of course there must be as much water in, as will make 
the difference to 32 gallons ; therefore it will be, 

32-.13/^%i^= 1 8,»;yVgTTV gallons of water, equal to 
the. quantity of whiskey taken out. Ans. 

Question 123., 

4X4X4X4=* 256, and 5 X 5 X 5 X 5 X 5 = 3125. 

Then S125-s-256=.12//^, the number. Ans, 

Question. 124. 

This question is, the sum of any two numbers, and their 
^products being giveoi to fiod each number. 
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_ _ • 

HuLB. From the square of their sum take four times 
u^eir product, and extract the square root of the remainder, 
' which will be the difference of the two numbers : then half 
.: tte diflTerence added to half the ftum, ^e% the greater of 
'.t&fe two numbers; ^nd half the differei^e taken from halP 
' the sum, gives the lesser number. 

604x604«s3648Ib ^sum squared. 
S400X48 9600 four times the product. 

^"3552 16^=596, the difference. 

Then the sum 604-&-2s302, half sum. The difference 
596-^^»d98, half difference. Then 302+^98^600, the 
greater number,/or number of yards bought. 

To find the lesser number, it will be 30d— £98sb4, the 
lesser number, or price per yard. 

Ans. 600 yards, at 4 dollars per yard. 



Water is a liquid that in Eg:ypt it found ; 
* Sioe is a frait that grows not far from the groond ; 

Hat is an article that is usefa) to man ; 
Inlc is a fluid that is as'd on the oaean ; 
Grape is a fruit that in 4iia dcyth p<ow ; 
Thames is a river that in Hiirope doth flow ; 
^ Ostrich, a bird that is rare to be found ; 

Nitt, a fruit that grows on American^groand. 

Now bejcin at the first line, and oontinae to the last, and tslke the gi^eo 
fraetional parts of the first word in eaeh line, and arrange them tOwar& the 
right hand, thus: 

TvrtMiiii oi water it .... WA 

One4?>arth of aloe is ----- S 

One-third of hat is-------'H 

Two>thirds of ink is •-*--. IN 
One-fifth of ^ayie 's •-..-•- G. 
One<4ixth of T^amet is ------- T 

One-seventh of ostrich is -•-•--• O 
Ooe-thirdof nu/ is ------••- -N. 

Ans. WASHINGTON". 

NoTS. This was the first qaestion of the sort ever piiSilished in this ooaa. 
try. \fter I shewed several hiw to solve such, and form a rebus, there after- 
wards appeared two simple ones in the Wishingtoo Republiean, a paper 
printed in this town. The learner will observe* that a rebus and an enigma 
are not the same: the rebus is solved as above, whereas the enigmai or rtddle« 
is odIj gueis-work. 
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